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lop of bedrock ot 13 4 f1 I 

SANOY SILTSTM 11 9-15 2 ft I 

I 

I 

I 
NO RECOVERY IS 2-15 f f t  VOA sample obtoined from this intervol 

\ No RECOVERY 15 5 16 2 ft No recovery for this intervo ___ 

I '%8r SILTSTONE 16 2 17 9 I t  Sondy S I  ltsione os oescribed obove 

NC RECOVERY 17 3 18 j f t  No recovery for tiis intervol 

Toto1 De tn DriI led 18 30 io101 Depth CosinQ 19 10 
Boilom o 1 ; I  Iter Pock 16 20 



c u  Z Y  w >  u o  u u  w w  

mi 
WIN 
SIZE n u  

/ 1 
,’ / ’ Cl 0 0-1 0 ft I 

/ , 17 5YR3121 ravel moximum size 0 12’ overoge sizp 0 02’ 
,/ / 

/ /’ , I  I 

/, /’ 

Grovelly Cloy uith %me sonc ond silt, dork b r w  

sub-orgulor o sub-rounded, quortz ond quorzt i te t-oce 
gronrtes, sand coorse to fine-groined on ulor to 
sub-rounded, uortzi te ond quartz, trace f ,  p ds p ors 3no mico 

lont debris in upper 0 5’, dry 
1 0-? 0 ft’ No =for this interiol 

Sondy Coliche uith some qrovelJ s i l t  ond cloy, OS gescribed beloh 

9 /’ 

\ 9 I 
\ uell groded, 1 ouplosticity, troce ioCOj ir motrIx troce 

I 

o d  198 
NO RECOVERY 
CALICHE 2 0-3 5 ft 

SLIt 13 rlnv 
7‘ 

IY IHII Sidy Grovel uith sone silt ond cloy, os described d 3 w  

NO RECOVERY 7 2 7 5 ft VOA somple obtoined from this intervc 
,’ NO RECOVERY 7 5-7 8 ft VOA somole obtoined frm this intervci 

- NO RECOVERY 7 8-8 0 ft No recovery for this i rwvol  

8 0-9 6 ft  
Sond Grovel with sane s i ’ t  ond CIO Iighr brow 
17 5%Rb/41, Drove1 moximum size F it’ overooe s zp 0 03 
onqulor Ibroienl to sub-rounded groy quortzik sore 
quorrz, troce p n i  tes, sand c o m e  t o  fine groined 
ongulor to sub-rounded quortz quartz, tes troct groni t I C  

rock fragments and feldspars, He1 I grded, /OH plost l c i  t y  
troce of COCO] in motrix throuahout vi~ible coliche coots 

J 

silt fig rinv 
for ’this intkrvol 



I 

I I 
^ I  

c c  
t u  z w  
Y >  0 0  

w w  
a u  
o a  

$I 10 0-11 8 ft I 
Silt lCloye Sad with sone rove1 yellouish brom I 

1 
liOY~5i81, k m s h   yell^^ I!OYRbfsl od ole olive 

0 OZ’, q l o r  lbrokenl to sub-rounded jroy quartzite, some 
rtz, troce weathered granites, sand coorse- t o  

E e - y m d ,  sub-ongular t o  sub-rounded, gray quortzi te, 
p r t z  troce yoni t I[: rock fro ents ond mico ue l l  goded 

surfaces and occurs in wtrix in dotes 

1516131, govel noxirum size 0 2’ [broken, ! overoge size 

I O H  to nediun plosticity visib qn e coliche coo:s sme govel I 

SiltylCloyey Sond uith some grovelj os described obove 
Less grovel cloy Notrrx in sond ot bose of unit oppeors 
to be reworked bedrock moteriol drv 

I 

\ 
\ MI RECOWR 

Silty Sonkitone with %me cloy, os described below 
inht nrnv 1 

13’6-1d a ’ f t m  intervol 

Silty Smdstone uith SON c lo  14 0-15 2’ mottled light 

o iron stoininjl, 15 2 15 9’ I i  ht yellowish b m n  
12 5Y6141 iron stained ye1 I O N  I1 1 YR718’ in oreos and 
medium to rine grained sub-rounded to rwnded quortz 
trace quartzite ond mofics, troce iron stoined oms, 

I 

w II[1YB7/RI in m~ns 

SILTY SANDSTONE 14 0-15 2 ft  

~ r o y  Wi1 wid brownish ye1 i ow llOYR6181 Ilotter color due I 

ohndont frosted groins, noderotel sorted> 7X- P OX orosity 
or iliocears cement, rriobilitl s f I htly ot 13 0 l! 6 
m d erotely ut 14 0-15 2’ SIiJtIy O9 15 2 15 9’ 

I 

idis:inct bedding interbedded I i thologies c l o y q  
smdsront ot 13 0 13 7 ,  sandy cloystone ot I4 0 Id  

coiiche nodules ot 13 4 14 4’, wid 15 6 tectonic 
froctm or soft sediment S I  i p  pione oi 13 4’ 1451 healed 
iron stoined olmg its length> grovel pushed to 0 2’ into 
toe of uni+ by core borrel dry 

15 9% No becovery’for thi3 initrvol 

I 
I 

S l l t  hX rlnv i NC R;COV[RY 



SNRl 
PIN 
SIZE 
501 io0 

SILTY SANDSTON[ 20 0-20 9 ft 
S I  I ty Sondstone ui th SOP cloy a5 described dove 
11 hi yelloul$~ b rom  I2 5Y6ii1, iron stoined yelloH 
llh7181 I O  oreas, rnoderotely friable, moist 
20 9-25 0 ft No recovery for' this intervol MI RiCOVERY 

SANOSTONt 25 0 25 7 f t  
Sondstone wth some silt os desribed beloH 
Pale ye1 I N  12 5Y7141 soturoted 
25 7-30 0 ft No recovery for this intern NO RECOVERY 



t J  
I C  w >  > u  o w  u c  w z  c w  

130/1: 

omiii 

190109 

1 m 14 II 

I SAMSTONE 30 0-31 3 ft  
Smdstone with sone silt, pol el low 12 517143 ot 
30 0-30 6’, bm~ish yellow I VR 0 6/81 ot 30 6-31 3’, kovier 
iron staining than hove,  smd nediun-yoired tcith sme 
f ine-yomed, troce cwrse-go ired, rwrded, somt 
sh-rwdd, yo-tz, troce quorzite ord mofics, ohndmt 
iron stotned groins, hundant frosted groins, del 1 sorted, 
255 orosit , w cemt, highly frioble sod flous into 

I 

bor J i ;  ole5 u ere sottroted, wssive bedded soturored I 
I 3% No recovery for this intervol 

sdt  

Sandstone HI th some 5 I tj os dew ibed dove 
Ye1 I O N  I2 517161) soturoted si I ty sondstone interbed ot 

intludldim [?.\I oi 1.1 1 

35 6-35 9 ft P‘OA s ~ ~ ~ n + e r v o l  
35 q-q0 0 ft No recovery for this Interval 

I 

1 
I 

I 
I 
I 

I 

\ 
35 1-35 4’ orgi I I O C ~ O U S  cement, nwderotelv lriobie r ,  

\ NO RECOVERY 
NO RECOVEgY 



1 I - -  
r r  

LIIHxffi1 

’ / / /  
‘ / /  
’ / /  
’ /  / /  
’ / / /  

’ / / /  

’ / ,  

SANDY SIllSlONr 50 0-50 9 ft I 

I 

I 
\ 

NO RCCOVERY 50 9-55 0 Ft No recovery for this intervol 

I 

I 

SMr SIllSTONE 55 11 56 0 f‘t 
Smdy Siltstone uith Some d o ,  os described ~ I O H  

frioble SOK bioturbot ion ot 55 8 soturotec 

56 0-60 0 ft No recovery for tnis inltrvol 

I 1  

I 

Dark woy 12 5YW1 no visib 1 e lominotions slightly 

NO RECOVERY 



/ 

lloxHlIl 
11 



I ’  
I 

I 

I 

NOAIH 799808 IHS l ~ o  CASIffi DIKTER IINI 12 00 GE01oG1s1 DltK NICHOLSON 2 4 1 9 3 
EAST 2086905 lOCAlORHlteER UNK NilllllE DIAETER IINI 12 00 MTE BILLED 08/23/93 

REltPRKS SPNOSTONE EXIMACTIOII UELl 

SANDY SILTSTONC 60 0-60 8 ft  
Sondy-Si I tstone HI th some cloy, dori , i  oroy 12 5Y4iIl scnd 
very i IR- roined some t (ne- roined -sub or;qulor  SOP^ 

oorositv oroillloceous cement moderoteiv 70  stlohtlv 
sub-rcunde 1 , quortz trace mo P ics, Net I sorted 38 7% 

h c b l e : ’ v r ~ b l e  loninot ion throu out ihervol ’vveriicoi 
1901 ot 60 0-60 5’. 1801 ot 60 5- l! 0 8’ lominotlons ore 
displaced along nhy horizontol S I  ip  surfoces soturoied 

60 8-65 ‘0 ft No recovery [or this intervol 
smrf f i q ~ t  innrtnv 

No RECOVFRY 

:ILI I bLniJiui~L OJ  u OJ o I I 

S i  I t y  Claystone H I  th troce sond groy IW to iery ark 
groy 15Y3111 sond very f ine-yoined9 troce h e -  roirled 

@stici t,y, trace of corbonoceous rnotter throughout< 
sub-ongulor, quortz dense, non-frioble, I O U  to me 1 ium 

I !  t ,  r tnv 

65 3-68 0 F: No recover/ Tor this imriot 

sotroted 

65 .- 5-65’O ft YOA sample obtotned from this interval 
qnnd 19X I 

\, NO RECOVERY 
NO RECOVERY 

S!llY ILAYSTONE 68 0 68 7 ft 
Si I ty Cloystone ui th troce sond, os describe0 ot~ove 
Very dork qroy 15Y3111) soturoteb, cbundont corbomze3 . _ _  

I 
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c 
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c 0 
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,. 

I 

I 1 

1 
I 
I 

I 

I 
I 

1 

I 

- -  
L o  L L  

f 

t 

SILTY CLIIYSTONE 70 0-70 7 f t 
Silty Cloystone Hith troce sod, os described obove 
Dork goy [Wlt, saturoted 
70 7-?I 0 ft No recovery for th i s  intervol 

I 
No RECOVERY I 

SllTY &4Y$lN 74 0-75 0 t i  
Silty Cloystone Hith troce and os described hove 
Dork groy I5Y4111 to very dork groy 15Y3111 soturafed soit 
corbonoceous matter thrarghwt, bioturbot ion of 74 > 

Totol Depth h s i n g  74 41 

I 

Totol De th Dr i l led  75 00 
Bottom of 1 I Iter Pock 75 00 

I 
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I 
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I 
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E l  3 -  I - a  c w  
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II)GI~IIo( LIIHLaJ 

- -  

ro O 

GI 0 0-11 0 ft 
Sondy Grovel Hi:h ~ o m e  si It ond c lo  lork brow (7 SYF3131 
llOYR716i ot 6 0-8 O ' ,  brmh elloh llOYR6161 ot 

uartzite, soc other metmorphics, smd coorse- to 
P i ney oined, sub-ongulor to sub-ro~ndec~ predon I notel y 
quartz m d  quartzite, suine koolinized feldspars troce mtco 
 ell grded, 1011 plosticit , CoCLi3 itrixel in motrix 

6 0-8 O ' ,  smdstone bedrock rtp-Lp clost at 14 6-15 E', drv 
to S I  ightly moist 
40% grovel 30% sond, 21% s I t  9% cloy 

at 0 0-2 O', dark reddish brow 15Y il 31.11 01 2 0-6 0' y e l h  

8 0-15 1') ovel moxiwm size E ' 2' Ibrokenl# overoge size 
0 U5', my 7 or lbrokenl to sub-rounded preduminoteiy yoy 

throughout intervol, visib 'i e coliche i n  matrix ktueen 



+ u  z w  
W D  u o  c u  w w  

SnRE 
PIN 
SIX L U  

M I  

;<  
w >  > a  o w  u c  w z  a -  

l 9R '  

!rnRl 

Bo /I I 

I , No RECOVERY 11 0-11 1 ft No recovery for this intervol 

11 1-15 l f t  hndy Grovel with sone silt md cloy os 
described obove, sordstm bedrock rip-y clost ot 
14 6-14 8', mixture of yovei ond sondstone Irewrked 
bedrock1 ot 14 9-15 1' 
lcp of bedrock ut 15 I ft  

Gll I 
I 

I 

I 
I 

\ I 
I 

I I 

SIliV SflNOSTONE 15 1-16 4 ft 

1 

SIlU SANDSTONE 16 4-17 1 ft 

bedding no opporeni 

\ NO RXOVERY 17 1 17 it No recovery for this interve: 
Toto1 De t h  DriI Id l7 6C lotol Depth Cosinq l i  40 

I Bottom of P i Iter Pack I: 60 
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Y >  u o  u u  
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SILTY SANDSTM 33 0-37 0 ft 
Silt Smdstone with SOP cloy, as described b e h  
I57 1-64 0’1 I 
Note since som les from 33 1-17 0 ore dri I I cuttings, not I 

cores true l i t  R ologies orc gepths noy not be occurote due 
to mixture of materials by augers ond lug tiaes, Mistlire 
not ncted in ‘ield lo9 I 

CLAYEY SPINDSTONE 37 1-41 0 ft 
Cloyey Sodstone uith some silt o l ive  yelIoH 12 5Ytl6 
NO;€ sin;e som les from 37 3-43 0 ore Ir I I ut : i r i  t! iul 

to fitxture ;f ~~o:eriois bk uuoerc ond IOG  tines 
cores trf I i t  R ologies and oepths mal nct k occur3 9 t OUP I 
Song very Fine groined, boneJfine- ond kdium groined 
sub ongulor to sub-rounded quortz t-ox mdics moderotelf 
s ~ t e d  moisture not noted ir‘ ?itit lys  
53 son3 2% si11 231 clay 

1 
I 

I 

I 1  I 



LIIHxffil 

NO RfC$VMY 43 0 57 0 ft No recovery for this intervol 



I 

c c  

I 

I 
I 

I 

I 
I 

I 

I 

I 
I 

I 

SILT! SANDSTON[ 57 0-69 0 ft 
Silty Sondstone 11th some cloy, olive yeliou 12 5U6ibl 
Note Since sonples from 57 0-69 0 ore or i cut'lnqs n I I 
cores, true It thologtes ond depths my not be occurole gut I 

I 
I 

to mixture of moteriols bi ougers orld ioc, itme5 
Sond f me to very f me-qroined, S M R ~  m i d m m n e a  
sub-rwnded, 5ome rounded, quortz troce mof c5 mocieroteli 
sorted rnoi~ture not noted tr flp d 1095 
031 sono, 251 SI It  10% cloy 



1 

- a  z w  
5 6  
a u  
.dw s a  

CLAYSTOME 64 0-65 2 ft -_  - -  

-- -  - - -  
--- - - -  

Cloystone Hith SOP si It) troce sond, dork groy 15Y411i to 
very dork groy 15Y3111~ sond very f ine-groined, 
sub-ongutor uortz dense, IOU  to medium plostic~~~ 
indistinct be b in9 possibie bioturbotion evidert by smolt 
SI It f i I led burrows at 64 0-65 O', 66 0-66 2' ond 
72 0-73 3 , troce iron staining, some corbonized plon: 
debris throughout, no opporent froctureq soturotec 

- - - -  . NO RECOVERY 65 2-66'0 f t  NO recovery For this intervo' 
66 0-67 2 f t  Cloystme uith some silt troce sond BS 

- - -  
- - -  
- - -  

\ 

ig 141 1 I -_ 

Clh!SlONE - _ -  

- - -  descr i bed ohve 
- - -  

.____ 

NO RECOVERY 67 2 66 0 ft No recovery for this intervoi 

CLAYSTBE 68 0-6s 0 It Cloystone HI th some s It troce sand 35 
described above 

- - -  - _ -  
- - -  - _ -  
- - -  

NO RECOVERY D? !-io 0 f; No recovery for this intervcl 

- 



I 
a 
0 
W 

a' 
a 
m u  

a 
C 
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I 

I 
I 

I 
I 
I 

I 

I 
I 

I 

I 

~ 

I 
I 

I 
I 
I 

I 

1 

I 

- 2  u c  w >  > u  o w  u c  
w z  C H  

1 IO 12' 

13012' 

I NO RECOVERY 71 1-72 C ft 40 recovery for this intervol 
1 

- _ 2  

ClFtYSTONE 72 0-73 3 f t  Cloystone ulth some s i l t  trace sand os 
descr I bed obove - _ -  - - -  I --- - - -  

NO RECOVERY 73 3-74 5 ft No recovtry for this intervo' I 

Toto1 De th Or lied 74 5C Total Depth, C o q  74 9ci 
I Bottom of P I Iter Pock 74 50 
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’ J  L E  
Y >  . a  
O Y  
o c  w z  a 3  

60121 

10121 

80121 

10111 

m 12 0 

GC 0 0-i 6 ft 
Clo e Grovel 11th sone sond m d  silt> dark brow 
17 !d3/21, govel moxirnurn size 0 2’ Ibrokenl overoge size 
0 l’, o ulor [brokenl to sub-rounded! quortzi te, some other 
meimorb;iics, sond coarse- to f ine-groined sub-on ulor to 

medium plostrci ty, troce $ COCO 5 9  throughou intervolj dry, 
Some roots and plant debris ond more rines imp soi I I ct 
F 0-0 5 
i 6-? 0 It‘ No recovery 7or tihis interh/  

sub-rwnded, quartz, troce felds ws, uell roded, 9 on to 

\ CAI nrOvPl 148 5nnd 11% 171 clflv 

, NO RECOVERY 
MtIM 2 0-3 7 ft 

4 0-5 S ft Col iche ui tb some grovel ond troce son6 3s 
described obove, si I ty rovel H I  th some s a d  onc cloy ot il 3- 
4 4 ,  strong koHn I7 5 9 R5161 possible sluff FrGm up noit 

IY 5 8 b 0 Ft No recovery for this InTervo1 
6 0-6 2 ft Cot iche A I  th sme qrovel ond troce sond GS 
descr lbehnhav~ 
6 2 7 4 f t  Sondy Grovel uith some S I  It orld rlov ierv iolr 
broun IiOYR8121 os descrioed b e h  

J 

- 
-- IY 7 9 7 f t  VOP sample obtoined fron this intervol 

7 : - ; I  5 ft 
Smd--Grovel wi th sme si It ond cloy, el lokish broun 

quartz, troce gronite rocks, red si listme closts ot E 3 
ond 9 4’) sond coarse to Tine- rained on@ or to 

plasticity, troce COCO3 in motrix at 9 7 10 c, visib;e 
caliche in motrix ond coating rovel from b I I 4 onc 

ll0h3, rovel IKIXIIIWI size 0 2 I b rokenll overoge size 
0 05’ ongu 9 or Ibrokenl to sub rounded, groy quorzi~e 
sub-rwnded, uortzite, quartz, 9 roce b1ock”moFics mica 
gronitic rock 91 royents, uel I graded, IOH to medium 

8 6-9 4 ,  dry to sIi htly mois, 9 grovelly s m d  uith some 
cloy os described be 9 OH ot 9 5-10 4’ 

riflv 



c u  z w  w >  
0 0  a 0  w w  

%I 
RIN 
sin ( L u  

M I  

a Z  
w >  . a  o w  ut- w z  u n  

BOnE 

ill 12 1 

4111 4 

NO RECOVERY 11 5-11 7 ft No recovry Tor this intervoi 
sn I1 7-13 0 ft 

Grovel I Sond wlth sone si It ond troce cloy, yellowh brour 
IlO~RSibl, yovel ioxiwn size 0 l', overoy size C 03' 
sub-ongutor to sub-romded, groy, quortzite quartz, trace 
groni tes, sond cwrse- to f ine-groined, sub-ongulor to 
sub-rounded, uortz, ortzite, sme feldspor l~oo~inizedl 
troce block m & - r  ics on mico, ell groded IN plusticit 
troce COCO3 throu$out intervol, col tche nodules ot 11 4' 

I 

I 
ond 12 T, sli htry moist 
212 urovel 56 4 smd 12X si It 51 c l oy  
Inn- nt Iln ft ' 

I 

SMDr SIlISlONE 13"3 , 9 , ,  ft , Sondy S I  Itstone utth obundmt cloy, os I clew lheMp I M I 
No RECOVERY 13 4-13 8 ft No recovery for this intervol 
SAblOV SILTSTONE 13 8 15 2 ft I 

Sondy Siltstone wth obundont cloy, light olive roy I 
15Ybi21 potches of iron stoining yello~ I2 Y7/  ! I 
thrwghobt, sonc! very ;\ne-groined, troce f ine-groined 
sub-on ulor quortz uith troce block mofics troce of iror 

cement, S I  i$t l y  frioble, thin I( 5nml hortzoniol interbeds 
of si I t y  sodstone throughout intervol, lOmn thick si I f y  
sondstone ot 14 2', 2bn thick silty sondstone ot 15 I , 
coliche nodules ot 14 2' ond 14 6', no opporent froctures 

I 

I 

stoine 1 groins aoderotely sorted 31 porosity, orgt l l o c e ~ s  

silt 77% rlov 
Dril'led 15 20 lotol Depth CosinG i3 51 



IOTA1 OEPIH IF I I 14 20 GRW ELEVRlION lf'l 5956 00 PROJECT "XR Du2 I M M  BH llx; b BORING MEF 

ns -hnve 
a 2 :I 7 ft 

J 

__- 
Gtl 

Sond Grovel with some silt ord clo yelioirisb b*oNn 
llOY~5!41 and llOYR5151 vel IOU IlOhi/Bl at 9 0-? 4' 
y o v e I  moxifium sizt O 'z '(brokeni, average size C ,': 
onguior lbrokenl to sub-rounded, predominately y a y  
quorrzi te, sow qmi tes ond ctomorphic grow tes -ed 
s ltstone clast at 10 7 sond c m e  tc ''ne 3'3 ned 
suo-angular to sub-rounded, quortz ond quartzite del '  
groded redium plosticity, dry to slightly MIS', sondy c h  
ciost or bedl?l ot 9 7-9 9 '  
791 flr,Jvp! 791 gmn 191 $1 j t llg , , I*v __  

J 



I 

I 
No RECOVERY 
G I  11 9-13 4 ft Sodv Grovel uith sone s i l t  ond cloy 05 I 

11 7 11 9 ft No recovery for this intervol 

described above ' 
lop of bedrock ot 13 4 ft 

I 

I 
I 

SANDY SILTSTONE 13 4-14 2 f t  
Sondy Si I tstone W I  th some cloy, I ight groy 15Y7ilI iron 
stoined in lor e blotches t h r w p t  rntervol e l h  

f ine-groined, sub-on U I O T  quortz w i t h  troce of block 
wofics, troce iron-s oined jroins, He1 I sortto, 3 71 
porosity, orgi llocews cenentotion, moderotel friooie 

12 517183, son 1 very f me-groined uith troce o r 
9 

\ mos~ive bedded, no ytorent fractures slight r y mm? \, silt rlnv 
eoth Dril'led 14 20 Tor01 OeDtn k i n o  13 80 

J 

I 
I 

I 

I 

I 

I 

I Bottom of 1 i Iter Pock 13 80 
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z r l  w >  u o  a u  w w  

yvR[ 
MIN 
SIZl n a  

> A  ( L E  w >  > u  
o w  
o c  w z  a *  

120120 

!MI21 

IM12a 

rn1lil 

NO RECOVERY 0 0 i 0 ft Boulder - qroy quortzi te, broker by dri I I ing 

ColicheiGrovel nith troce sond ond S I  It) uhit 12 5W! , 
rovel moximum size 0 25' lbrokenl, overoge size 0 2 
?brokenln ongulor Ibfokenl to sub-rounded 9roy quo-rii te 
sond coorse- to fine-groined, s h  ongulor to SUO r m d e d  
quartz, quortzite poorly groded, I O U  plost i c i  ty drv 
intervol oppears to olternare betwen Qrovel supporteo n d  
col iche supporied 

6 0-1 5 ft' Sandy Grovel u l th  SOP si It ond cloy F 
nwI 41 snnd 71 5 1  I t  471 Cnlllli, __. 

dtscr i bed be I ow ' 

"1' I I 
' NO RECOVERY 7 5-7 S ft VOB sonple obtotned from this irdervol 

NO RECOVlRY 3-t 0 ft No recovery for this intervol 
E 0-10 4 ft 
Sona Grovel ni th sme si It 

0 075, ongulor lbrokenl to 
quorhte trace grmitics 

l 1 0 d 6 / ~ l J  grovel mximum size 0 2 

v'isible coliche in Ratrix a 9 b b 8 b ,  m,t p o t s  to 

c'oorse- to fine grained, sub-ongulor * o  sub rwnded 
ouortzite ond quartz, Hell roded, I N  to mediulr, ~ 1 3 s ~  JIY 

gravelly sand at 6 0-6 7 ' ,  sample collected o t  9 > 
contained smd size bo1 is of dry tor lheovy 0 1  I 



10 4-11 0 f t  
Sondy Clo Nith sme silt and troce ravel) mottled strong 

fine- oined, sub-onguior to sub-rounded quorrz quortzltl 

wfics, IMI toaediun plasticity$ troce of block 
carbonaceous natter throughout, lory 00 2 I pebble of 
orkosic sondstone ot 10 9, coliche nodules at 10 4 10 8 
white kml inized feldspor gives cloy o speck led oppeoronce 

i broun 17 !h5/61 ond ple olive 15% 9 31 sow come to  

sme f oohaizd feldspr (whitel, troce mico ond block 
I 

I 
I 

$1 It fim clnv 
wi th‘some si I ’ t  ond cloy cs Gr 

11 7-13 7 f t  h d y  Grovel with some silt and cloy 05 I 
descr . ”  i beo obove 

,^ I * 

t t  
I 
I Silt Sondstone with troce cloy, predominon+iy vel IOU 

12 5%i/bl due to extens~ve iron stoin,ng Lgnt qroy 
1 2  5Y711i where not stoined, sond f i n e  to mediim- roined 

nofics, some iron stained groins! obundont frosted groins, 
moderotely sorted 201 porosity, trace or i I l ~ e o u s  caent, 
rnoderotely to highly frioble mossive bed 1 ing lhorizontol 0 1  

14 6-15 0 I ,  col iche nodules ot 15 i-15 2’ smdy cloystone 
bed ot 13 7-14 0’ finer groin size ond increcse in rnotrix 
in sondstone ot If -15 4 , 1x3 opporent froctures, S I  i$t l y  

pushed opproximotely 0 2’ into top of bedrock 
$1 It 1 %  clnv 

Toto’ De th bri I led 16 40 

sme very fine-groined, subrounded, quortz troce o 1 block I 

I 
I 

-- 1 NG i-ecovery’for this intervol 
l o t o /  Depth Losinr, 14 50 

Bottom or P I Iter Pock 14 50 I ‘  
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0 0-1 4 ft 
Silty Grovel rrith m e  silt, sond ond troce c / o  very dorK 
grayish brom lIOYR3/21 grovel moxtmum size 0 1 Ibroken, 
overoy size 0 l', ongulor Ibrokenl to sub-rounded, 
wtzi te, some quortz ond groni tics, sard coorse to 

rOce cf feldspr lsone kool inized in port1 ~JE I  I 
lwi plasticity trace of CaC03 IR rnotrix throuchou 
interval, visible co~icte coats grovel in uppe; 1 6 ot 
interval, roots ond thnt debris in 0 0-0 4' intervo! drv 

line-goiritd, sub-ongulu- t o  sub-rounded, quortzi 

Jil'l I\\ 

run 
NO RECOVERY 

2 9-1 8 ft si I ty Grovel os described obovt 

3 0-4 0 ft No recovery for this inrervol 

I '  
0 

__ - 
NU RECOVERY 4 7-6 0 ft No recovery for this interval 

1 GC 5 0-7 2 Ft 
C , o  e Grovel ui th  sone sond ond si It verb oort qroy 
17 ! ~ I I  to 0 1  ive brom 12 WII qrovel moxlmum 'L7 G 

L, -; 0 15 (brokenl, overage size 0 025 inglilor ovkenl '3 
sub-rounded, quortzi tes, troce quortz ond roni tes8 md 'J/G 

5 rJ, coarse- to f me-oroined sub-moulor to 5 rounded 

- -  

2 / 

4 uortzites, quartz, troce feldsiors ond metomwphic rock 
~ragnents, V I  I graded medium plostici ty, moist sone CcCO; 
in motrix ot 6 0-7 2', materiol IS opporent Trench fiII 
contominotion visible from b 5-10 0 occurs 35 blacr 

I l l  I2 5Y5111 stickv substonce cootina wove/ surroces m d  
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Stl 10 3-11 2 f * 
brovelly Sond uith sone S I  It m d  cloy, strong oroun 
I7 jYR5181 ond 7 5YR5161 rove1 moxtmum size J 2 
sub-rourded, predominantly groy quortzi te some granites, 
red sandstone clost ot 13 0 sond coorse- to 'ine-grzined 
sub-ongulor to sub-rounded, quortzi te quortz trxe-block 
moficg micq ond feldspar, uell rcoed, 13w pIcSrl!ity 

5 5 7 9 mo grode to dy grovel ot 12 7 13 

boulder HOS drilled out ot 9 0-10 0 
118 P 

I1 5-13 5 ft h v e l  l y  Sond H I  th some si ~ t ond cloy os 
descr i bed be I OH 
lop of txdrock ot 13 5 ft 

Si l t y  Sondstone HI th Some cloy I ight qro '5Y7/21 IT 

occurs in potches thrw$out intervol lsondier intervols ore 
heovter iron stoinedl Sond fine to very fine grc neo 
troce medium- ruined sub-ongulor to sub roundec, some 

troce Frosted p i n s ,  moderately sorted 1 3% porosity 
oroiltocews cement slightly frrcble troce horizontol 
bedding evident by zone5 d olternoti qroin size incrtose 
in matrix content at 16 6-17 1 lpossi s I: scndb si Itstore 
il+fi sond Fa I led burrous cool if ieo plont stem :t !b ~ 

coroon~ceous mtter at 16 7-16 B COI  iche nodules J' IC .. 
and 16 2',  frocture ot 16 6 1801, 511 htlv moist or e 

Ibrokenl, averoy size 0 0 9 ' ,  ongulor lbrokenl to 

visible caliche in nwltrix and coo 3 ing grovel surfoces ct 

5'rqht''f Rotst a t  10 i i? 5, dry ot 4 5 10 8 rig geolug ST  5 G I ~ S  il 

RECOVERY 7 " ' ? " ' I ; ' ' i i  - 

stointng ye1 I O U  IIOYR7161 and browish-ye i low 10'1?6/61 

rounded, quor 9 z, troce moficq some iron stcinel groins 

sn 

SILTY SPINDST(INE 11 5-15 2 ft 

ebble ond other grovel pushed into be 9 rcck '-or 12 J YJ d I L e  core barrel 

____ \, 
Toto1 Depth Dri I led 17 10 
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I Gli 0 0-1 0 ft SiltyiCIoyey Grovel with some sod os 
descr i bed be I ow 

I 
I 

I 

NO RECOVERY 
GI 

10-2 0 ft NI recovery for this intervol 
Grovel wi th sme and, ver dork 

grovel moxinum size 0 2' I roken,, 
OT Ibrdenl to sub-rounded, quortzite, 
- to fine-grained, ongulor to 
d, quortz, quortzite, troce 
radtd, IDU plosticity, some roots 

O', visible sml I col iche nodules 
uortite cobble broken' ot 2 5-2 8 ory 
srlt 211 rlnv 

i 

I 
Gtl 

1 

I 

I 

I c~l~oreous possibly '71 

or 
No RlCOVERY 3 8-1 &very for this intkvol 

4 0-5 2 ft Sondy kovel Hith SOP silt ond cloy os 
Pscr lhednhave _-  

Gtl 

No ACCOKRY 5 2-6 1 f +  No recovery for this intervol 
Gtl 6 1-9 2 f +  Sody Grovel kith 50me silt ond c h y  os 

described oboe 

18% SI I t  91 rlnv 

I 
- 

NO RECOVERY 9 2-10 Ci ft No recovery for ths intervor 
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10 0-11 2 ft  
Clayey Sond with sone 

CALICHE 

\ No RKOVERY 

11 2% 5 'Ft Grovel ley Col iche with she sond trcce 31 I t  
ns d* 
11 5-12 0 Ft No recovery for this intervol 

Grovel1 Coliche with soae sorq troce silt> Hhite 
llOYRBl~l, grovel Mximum size 0 
sub-angulo" to sub-rounded, gra quortzi te, sond coorse +c 

sand 51 si I t  91 ,OllO.l 

ytzite, low plosticity, slijhtl/ moist 

Si It Sand ill th sme grovel, troce of c ioy  reddisn ye1 )OH 
I7 h6/61, grovel moximus ~ i z e  0 15' overoge size 1 $1' 
sub-rounded quartzite, troce qronites smd c o m e  t o  
fine- roined, on ulor to sub-riunded quortz, ouortzite 
some Poolinized Ieldspor ond troce mico del j Groded iovi 
plasticit obundont cot the 01 12 6 12 7' s iqhtlv m o d  

CALICHE 12 0-12 6 f t  
overage size 0 03 

1 

Fine-gained, sub-angular to su z -rounded, quartz, troce 
sn 12 % ft 

18% wove i 45% sand 838 s I It 41 c I ov 
I I Jr 

1 on nt nt 142 ! t  
I 

_. 

SANOY SILTSTONE 14' 2-16 7 ft 
Sondy Si ltstone HI th %me cloy, pole ye1 low 15Y7141 ond 
liaht m y  I5Y7121 sane iron stoinino throuohout sond 
ver"y fhi- rained, ' sub-ongular to subJrounded quartz tm 

sli tly friable, indisrinct bedding coliche nodule 0 1  

14 P -14 4' m d  16 6', no opprent frociures, moist 

mofics( He 9 I sorted 1-11 porosity, arqi I I O C ~ O C S  cemen? 

\ 
SILTY SANDSTIME 16 7?!%-? kndy Si I tstbne with some cloy os oescr ioed below 

5 l I t  171 clflv 
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z w  w >  u o  
w w  

NO RECOVERY 20 8-22 0 ft No recovery for this intervol 

SIlTY SANDSTONE 22 0-23 5 ft  
SiJty Smdstooe wi th  troce cloy, prehinontl ole elloh 

ot 22 6-22 9 I sond fine- tc 

I 

I 

I 

1517143 ukre iron stoined, brwish elloH L O  y e  R618 i 
ot 18 9-19 l', 2g 0-20 6', 22 4-22 6 

oined, sub-ongulor to 

horizontot to 
I 

I 

7% 
23 520 ft No Lecoverffor this intervol 

J J  mislit ik 
No RECOVERY 
SANDSIONE 24 1-24 9 ft 

Sondstone Hith SOP si I t  light ro 12 5Y712i ot 
24 0-24 9', yellou I2 5fl181 ot u 6 -27 0 ft , ell& 
I2 5Y7181 ot 28 0-28 4', mottled I i ht groy 12 5Yi"i'll ond 
stronq bwn 17 5YR5181 ot 28 4-31 I!, nottl inq due to 

-1 

I 
obundiult iron stoining and/or iron ox'ide cemenfotion, sond 
medium pined, troce coarse- ord fine pined, rounded to 
sub-rounded, quortz, troce quartzite some iron stoined 
Groins obundont frosted groins, #ell to very uell sorted 
20 25f orosity> some iron oxide cenentorion 01 28 c-l 0 
h i ~ l y  Prioble, 5md flows into open Doreholcs Hhen 
so uroted, mossive wdding sever01 cloystone clos+s o t  

3-10 6' notst at 24 1-26 0' soturoted ot  26 0 32 fl' 

8 0 27 G 't Sondstone iitb SOP silt os describe:! O ~ O ~ E  

\, NO SECOVERY 27 0-28 0 f t  No recovery for this iitervol 
8 3 28 7 f t  Sandstone wi th  some si It os descr i ~ e c  

28 7-30 0 Ft Nc recovery for this intervol 

NO RECOVERY 
SANOXINE 

SANDSTON[ 

No RECOVtRT 

BS19!?b !! "I! recovery for this iritervol _- - 

I 

I 
_ _ - _  
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SIZE n u  

M I  

> A  U 6  

D K  O Y  u r  
Y Z  a *  

2 m 12 

I 80 12 

12012 

LIIHLail 

UlIFIEO SOILS 
UBIFIOIIIH 
mm rm UScRIPlIar 

SM"ONE 30 11-31 0 ft Sandstone H I  tb S O R ~  s i It os described hove 

NO RMVERY 31 0-32 0 ft  No recoverv for this intervol 

SANDY SILTSTONE 38 U-38 5 ft 
Smdy Si I tstone HI th some cloy, I rght ro I2 5Y7/23! m e  

staining hwvily iron stoined ot 32 9-33 1' 34 0 35 1' 
35 7-35 8', 36 2-37 Z ' ,  38 3-38 5' s m d  very fine- r p e d  

illace~s ceKnt, sone iron oxide tenentotion 
oined area: Isee obovel, S I  i$tl frioble 

convolute lominations throughout prabob 

yellolr I2  517181 ond bro~nish yellow I ! I  OY 6/81 due to iron 

some sub-rounded, quortz, we1 I sorted, ! :I 
15 degrees ot 32 8-33 2 31 degrees ct 

si I ty sondstone beds ot \ 4 3-34 6' ond 36 5 37 1 no 
due to bioturbotion, c l o  stone clast ot 35 2 ond 30 4 

G orent froctures, soturoted 
I! sond 71% si It 13% cloy 

- NU ntiuvtni JJ b-jb u IT NO recovery lor rnis inTervoi 
SA/# SILTSTONE 36 1-17 2 ft Sondy Siltstone lrith some cloy os described obove / / 

I ,  

' / ,  , 

NO FECOVERY 37 2 38 0 f t  No recovery For this intervol 

SANDY SILTSTONE 38 0-38 5 Ft Sardy S! ltstone with sme cloy os described hove 

NO RtCOVERY 38 5-43 7 ri No recowy for th 5 Interval 

I 
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U U  
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c c  

1 
SMBI SIlISlONE 43 7-44 2 ft 

Sondy S i  ltstone uith some c l o y  os descriced Qbove HOXY 

44 2-44 5 -om this intervbl 
\ n~m ot 44 ll-44 2 vprv 

NO RKOVERY 
ot +I 0-44 7 satucntpz 

. 
ffi RECOVERY 44 5-45 0 ft No recovery for this intervol 

SMY SILTSTMI 45 0-46 6 ft 
Sond Si I tstone uith some cloy oroy 12 5Ybill to dork groy 
12 5hI some 31 ive ye1 low I ?  5Y6161 sond veri 
fine groined some f ine-groineo sub-onquior troce 
sub rounded, quartz, troce Raf ics trock n r  stained 
groins( moderotel! sorted, 1 3% porosity or i I loceous 

frcctures saturated 
snr!: 41% S I  I ,  .8% rlnv \, t '  

46 b 4' '0 ft Co recovery for this intervol 

Si l t y  Sonostone uirh some c oy yellow Ii 5Vibl 53nc 
fin: to very finegroined, Some medium groined, su3 mqi 3 
tG sub vundeo Voce rounded quortz 'roct' mof ,c5 
mooaotely sorted 5 7% porosity q i  I ~ O C ~ O J S  cement 
S I  iytl1y to moderoteiy friable, inci ined beddin 531 3t 

41 d '!i b ,  contoct ongk 1501 kith under\ying claystone 

I 

I 

I 

4 

I 

cement slight1 rioble hightly Dioturbote 1 throuqhout 
monv DurrM F l  I r ed kith 7 1  Ity SO~OSTOR IO opmenr 

\ NC RXOV[RY 
S I ~ T Y  SANDSTONE 47 0-47 9 f t  

I 
I 

47 o 47 9',  some oioturbotlonj some cloystone c Y csts oi 



r 
+ u  z w  
W D  0 0  u 0  w w  

W E  
WIN 
SIZE L U  

G J  a <  
W D  
D U  o w  
o r  w z  u *  

13012 

160121 

8 I1 i 

10 /I 1 

MID7 

4RU 

3 0 1 2 0  

c c  

/ /' 

NO RECOVERY 50 3-51 0 ft No recovery for this interd 

SILTY CLAYSTONE 51 0-52 6 ft Silty Cloystone uith trot? sono os descrioed 
belm 

No RECOVERY 52 6-53 0 ft No recovery for this intervo 

SILTY QAYSTONC 53 0-55 9 ft - _. 
Si lty Cloystone uith troce sod dork roy 1514111, iror 
stoined brounish ye1 I O H  llOYR6/81, so J very fine-grotred 
sub-ongulor, quortz, dense (OH to medium lostlcitv nc 

interval contoins numerou~ burrows f I 1 led iith si i tv sont 
sond is iron stoined lorge burron fi'led uith 5 Itv m c  ot 
55 3-55 l', iron stoined, burron 171 or nodble I ?  i c lo  
filled1 o t  53 1 53 3 iron stoinea, coroonizefi d o t  d r i :  
ot 5b 5 fractures at 51 7' [18, heoledl 51 9 52 c' 3' 
heoledl! 53 3-53 4' I30 heoledl 54 5 54 9 165, w i t c  
0 1  I fractures are iron stoined olcng lengths ond ivo 
odj oi n i ng c loystone saturated 
3% sond, 24% silt, 732 cloy 

opporent bedding. heavily bioturboted ot 4 5 3-51 4 thi- 

- 
-7, NO RECOVERY 55 9-56 0 ft No recovery for this intervol 

SIlTY CLAYSTME 56 0-57 0 ft Silty Cloystone uith troce sond os d e s m e d  
above 

NO RtCOVERY 57 0 58 0 ft No recovery for this intervoi 

- - -  SILTY CLAYSTONE 58 0-58 5 f t  Si I ty Cloystone HI th troce smd os descr ceo  
above _ -  

belou 
I 

, ,  
No RECOVERY 59 3-60 0 ft No recovery for this intervai 

1 I 



c c  

I 

r ! 

’ 

’ / / /  

‘ / / /  

SANDY SILTSTONE 60 0-60 8 ft 
Smdy Si Itstone with some cloy, groy 12 5Y5111, sond very 
f ine-grained, sh-ongulw to sub-rounded, quortz, troce 
nofics, noderotel sorted, 1-3 porosity, orgi I loceous 
cenent, sl i$tly rroble, inclined l on imt ims  1551 ot 
60 0 4  4’, w e  to otudmt bioturbot ton thrwjhodt, 
frocturefit 59 1’ 1451 heoled, trm stoined olonq it: 

” / /  

’ / /  / 

/ / /  

! NO RECOVERY 62 7-64 0 ‘t No rtcovery for th i s  intervol 

7 - -/ SIlV CLAYSI@L 64 0-64 7 ft 
- _ _  Wtv Clovstone 11th some sond orov 12 5Y5111 tc dork om I 

‘ J  I 

I2 5!4/11: sand very fine-pined, sub-ongutor, quwtz’l ’ 
dense, ION to medium losticity, IW o p e n t  beddin or 

loblndont ot 66 0-68 7’1, no opporent froctures soturoted 

04 7-66 0 ft Rorecovery’for th i s  intervol 
‘i, 

lominotiom, sone cor 1 onized ptont de 1 1-15 throughou 9 I 
I 

wnd IRX silt 79% ;Inv 
NO RECOVER’ 

I _- 

/ I 
- / -  - SIl1: CLAYSTONE 66 0-66 9 f t  Silty Clcvstone uith  me sod os kscribed 

obove - -  

- - -  
_ _  

NO RECOVER’ 66 9-68 0 f t  No recovery for th i s  intervol 

- 1- - SILT\ ClAYSlONE 68 0-61 9 f t  Silty Cloystone uith ~me sod cs kscrlbed 
obove I - _  



UlIFIfO snits 
a~IfIcoIIa( 
mm im OEaIPIIIH 

SILT[ CLAYSTONE 70 0 70 7 ft S i  I ty Cloystone M I  rh sme sand os descriDed 
obove 

NG REXIVERY 70 7 72 0 f t  No recovery for this isterioi 

SILTY ClAYSTONt 72 0-73 4 f t  S I  I ty Cloystone UI th sme sond OS desc, oed 
ObVt 

VI REGOVERY 73 4-74 0 Ft No recovery 

1 

- I  M RECOVERY 74 9-76 0 ft No recovery for this intervol 

Totol 0 th Dri I led 76 00 Toto1 Depth Cosirq 70 50 
bottom o f  9 I Iter Pock 76 00 



UlIfIEO 911s 

Rrnllpc USYtIPlIiN 
a s m m  

I NO RECOVERY 0 0-19 0 ft No recovery for this intervol 
lop of bedrock ot approxirattly 15 1' bose on odjocent 
boreho I e 29893 

I 
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I 

1 SILTY SAMSTONE 19 0-20 0 ft 
S I  I t y  Swldstone MI th sone . c  cley, ye,  lo^ I; W/61 dut tt 

r e -  to very t m-qninY 
quortz Hith troce rno f i~ '  



mt 
MIN 
SIZt 
M in 

c c  

I No RECOVERY 20 0-24 0 ft No recovery for this intervol 

SILTY SaVDsTDNE 24 0 25 0 f t  S i l t  Sandstone uith some do, os describec 
above exceot 24 0- i 4 7' vell~ish brom I I OYR5181 I 
horizontol'bedded, moderately frioble, less cloy contest irl 

thi 5 t ntervol 

25 0-29 0 Ti Nc re:overy for tnis iqlervo No RECOVERY I 

,i $4N3S13NL ?' 0-IC' 1 t t ---I 

I 
Scndstone HI th some :I I T  yeltsu 1: 5\7/61 IUE 
stolning sond rnediuv 10 I ine groinec, tpoce fer) 
he m e d ,  suc rouidpd to raundeo, wort:, trxe m3f ifc 
obundit ~ r m  stoined groins, obunaml !frosted Q'CIPS we1 
sorted! ?:Ib porxity n3 cement hiqbly rrlobie son: Flow 
into borenoles where soturcited rnos5ve bedding, scturoted 
82% sond EX si l t  I 

10 
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&, 

c u  z w  w >  u o  

W Y  a u  
a u  

w 
MI RECOVERY 30 3 34 0 f t  No recovery for th is  intervoi 

SANOSTONt 39 0-34 6 f t  Sordstme u i t h  some si l t>  os descrtbec obove 
except pole ye1 I N  12 517143, soturoted 

, 
No RECOVERY 34 6-34 9 f t  VOh sonple obtoined from this interval 
No RECOVERY 34 9-39 0 f t  No recovery for this intervol -----I 

If SILTY SANDSTONE 13 E# f/15 -d 11 Silty Smdstone w i t h  troce cloy, pole y e l h  1: 5Yii41 
sond f i n e - p i n e d  Ht th  !me kdib i d  very h e - w o I n e o  
sub-ongulrr to sub-rounded, troce rounded quortz, froce 
mofics, obundont iron stained groins, troce frostea groins 
moderotely sorted, 1516 pros1 ty r g i  I loctous cenent 
moderotely friable! mossive beddtq, soturoted 

39 5-44 '0 ft No i e c o v e r i f o r  this tntervol 

i 

\ srnd 2% slit 5% r l n v  
No RECOVERY 
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SIllY SaMDSlONt 44 0-45 0 f t  
SI Ity Sandstone with truce cloy os described obove except 
DroHnish yellok ilOYR6181 at 44'4-45 0' sub horrzontol 
beddino ot 44 4-45 0' sondv ciovstone bed IO 05' thick1 ot 

I 

-I - J  I /  44 5 wflterf 
45 0 '99 0 ft No recovery for this intervol No F!XOVERI 

__ / SAND! ;IllS~ON[ 49 I! 5ci 3 f t  
I Sondv S I  Itstone wit1 some cloy, gray 12 5L'll tc dork qrgi 

12 ?4/? sond very fine oroined truce fine Orotned ''Jt I 
o n g m )  quortz troie mOf i k i ,  Mderorei sorte? 21 

'lwlrnoe ot 58 1-50 3' interbeds S I  i ty cloystone ot 4O ll 
49 L'md 51 0 50 I iron oxide stotnin don Doundinc 

151 smd, 72% silt, 138 cloy 

I 

I 

mo:ity orrjillaceous cenert sIign~\y F rioble corltorteu 

sur'oces of cloystone at 50 0-50 1 so 9 1 "  urate 



LITHLffiI 

I ,  

/ '  

NC RECOVERY 50 3 54 0 ft No recovery for this intervol 

___ 
SILTY SANOSTONC 54 0 55 0 ft 

Silty Sondstone Hith sone c loy.  yellou ~10YR7lBl heovi l v  
iron stoined throughobi, 5ond"f'tne- to very fine roind 

rounded, quoriz, troce mofics, some iron hined groi'i: 
troce frosted groins! moderotel y sorted, 101 porosity 
argillaceous cement, noaerotely to slighil fr iobk DecdiTiu 

sediment slie plone 1451 at 54 E', soruroted 

55 0-59 b ft No recovery'for this Interval 

troce medium-oroined, sub angulor to sub-rounded ;i roce 

nondrstinct, troce carbonaceous motter t 1 roughout soft 

mi 47 s i l t  71 rlnv 
No RECOVERY 

SI1,Y SANDSTONE 59 1-59 8 Ft Si l ty Sandstone Hith some ,lo 05 d e s r  :EC 
~bove except ot 59 9-59 8' sondy siltsrone ! ec ui th  scm~ 

rns of iron'stoining, br0hni.r jeI l o w  

every for this intervol 
-__- 
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SNRf 
WN 
SIII 
M 10 

ClAYSlDNE 64 O-? 8 f t  
Clo  stone Hith some S I  I +  ond troce sod, groy 12 5:Vll to 
dor groy 12 514111, sod very fine-qrotnec, troct 
f tne- roined, sub-ongulor, quorti dense non-frioble low 

r I 

to me turn glost I 
I 1 t c I i  soturoted 

'' NO RECOVERY 2; i?!O'f! %kkv::?for this intervol 

_ _  

I CLNSTONE 66 0-66 8 ft Cloystone utth sme silt ond troce smd, os 
d e w  ibed obove, soturoted 

NO RtCOVERY 66 8-68 0 f t  No recovery for this intervol I 

AXIN[ 68 0-68 9 f t C i oystone HI tb Some 5 I It m d  t roc€ wd o r  

aescribed move soturoted, some t imonitt rioliu E :t 'sq 4 '1' I 
- 

I 
' NB RECOVER' 08 73 C Eio rxovery for ttlir ir,terio 
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c c  
i i  

ELL OR 
PIEZMIER 

CDLSTEIIOI 

_ _  
S I  J C  
C l i  c w  

P a 

CLAYSTONE 70 0-71 0 f t  Cloystone Hi th  some s i l t  and troce sand cs 
described above, soturoted, coliche nodule ot 7C 9' 

__ 
lotol D th  DriI led 71 00 Total Depth Cosing 70 40 

Bottom of T I I t e r  Pack 71 00 



r"' FORM GT.1A (REV 2) r 

APPROVAL 
EGBG LOGGING SUPERVISOR, 

e. r9 CI 

SAMPLE DESCRIPTION 

E:T 
1 31-' 

c -  

NOTES General USCS ts modfied for this log rn Worn 
Matbruls UIIounts we esbmatd by K vdumo insred of K wetght 
(1) Bpdly brdcen core, .#Xmmte lootags merturmentr not possible 
(2) Core bre8kt -not be matched .#uate toallgo merturanenrr not pormble 
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-PRELIMINARY WELL-SITE FIELD LOG PAGE OF/ 

Date / / /a  h4  Borehole Number 2 Y/ (icf 

Rig Geologtst Company .s / q ,  s h d r r  

FEET 
7ioe m, 
Run. 1 3 ,  
8eG 6,7 
'3 70% 

t to 5.3 

t 88884773 1 

NOTES 

I 

I 
I 
I 



U S DEPhTMENT OF ENERGY ROCKY F U I S  rLAIv I T V N . 1  U 1  a n  \ ~ \ L w  

PAGE ,1 OFL- a SPS? 
ROCKY FLATS PLANT BOREHOLE LOG 

Surface flevatmn 
Area rltss f I G  
Total Depth ,-, 

Gedqst L A. C",T Company LAA 9 ,  PropctNo ?!f?c~rL 
Drilling Equip rC J k B-cf' Sam* Type 50 I I+ Sb.W'O 

I U 

APPROVA - 
Ht SAMPLE DESCRIPTION 

NOTES General USCS s rnWW tor this log u foUom 
Mstbrub Unounts we estun8ted by 96 volume instead of SC waght 
(1) e d l y  broken core .ctLIc.te loatage measurements not possible 
(2) Cure k0.kr -not be matched accurate looUgr merruraenlr nol porubk 
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I 
1 
I 
I 

I 
I 

I 
I !  
1 i  

t i  
I 

I 

I 

I 

I 



PRELIMINARY WELL-SITE FIELD LOG PAGE -L- OF/ 
Date / / /2/  544 Borehole Number 2 F2 94 
RQ Gaoioglst S~COA en L ti n Company 5. n s ~ ~ L -  

Fa3 

I,me* l+X 
R u n  a 0 ’  

70 3% I ‘  t -  
Rec 0 r’ 

r 

t 

3- 

+ 
<- 
. 

b- 

I- - 

000047732 



APPROVAL 

SAMPLE OESCRlPnON 
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PRELIMNARY WELL-SITE -FIELD LOG 
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[IS DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM G T 1 A  ( R E V  , 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number Z5Y 94 Surface Elevation 5 756 5 
Location - No h ch>Z ? East &S-LCi*4 o Area 1 
Date d?E Total Depth 
Geologist L A  C-sr Company 

k+ 5 - A .  Drilling Equip 6 - 5 7  Sample Type S#L+ swm 

PAGE 1- CFI 

PfOJeCt No t w w z  

EG&G LOGGING SUPERVISOR 
APPROVAL 

SAMPLE OESCRIP TlON 

NOTES General USCS IS rnochiied for this log 89 follows 
Matermk amounts are esbmatecl by 74 vdume instead of X weight 
(1) Badly broken core .ccura*e footage meawrementr nol possible 
(2) Core breaks cannot be matched accurate footage measurements not Posstble 





APPROVAL 

SAMPLE DESCRIPTION 
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PRELIMINARY WELL-SITE FIELD LOG 

Date Borehole Number 2 I [f4 jc;. 7 + 
1 -  L 

Rig Geologist 5 Company e c  

-3 - 

FEET 

t g  
t -  r 

I- - 

I- - 

N O E S  

000047735 
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I 
I 
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PRELIMINARY WELL-SITE FIELD LOG P A G E L O F 2  

Date d 7 h  Borehde Number 2 537u 
R ~ G e o l o g ~ ~ l  Sk&h !#A Company s 1 r1/4r 

';' 0 I - -  

-m :I( "t" - 



U S., DEPARTMENT OF ENERGY ROCKY FLATS PLAN I C U N V L  V I  l rs  \- 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehde Number 256 qv sUtf8CO awpdKln 5 9 5 6 . 3 -  
Locatton - Nom +Y WQ 2 kEast zO%47 4 1  Area r+us rto 
Date 4 BtW Total Depth 
Geologist " JT Cornpaw ~ u r k - 5  

EG&G LOGGING 

PAGE L o f 2  

/c/ 3 
L A  G Propa NO YSfo!i c 

S.h+ SA3b-A Drrllmg Equip k/ 5 A 13 - r+ sample TYPS . 
APPROVAL& 

t -v\l 
NOTES Gonerd s modtfied lor thls log as follows 

MatoNh Unoulnr are estanrtsd by X vdwne lmtead of K wecght 
(1) m i y  broken core, accurate lootage merouremenk not porslble 
(2) Cars &oaks -not be matched accurate footage m e . r w ~ b  nd possible 
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I 
I 

- 1  
I 
1 

1 

I 

- 
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PAGE -L  OF^ 

T PRELIMINARY WELL-SITE FIELD LOG 

Date ' ,(),f Borehole Number 
I '/ 

Rig Gemlogst Company 

c -  

088847736 
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U S  DEQUtTMENT OF ENERGY ROCKY FLATS PLAhT 

5756 + ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number z S 6 4 Y  Surface Elevatm 

Geologist 1- *-T,,,T Company CUCPC~ Project No 969oYL 

East ,-9Wl Area r * s s  r/o 
Total Depth / Y. 0 

Drilling Equip d r A  i5 -r* SampleType Sdf 5~43- 

- 
DATE '6 es!!S APPROVAL 

NOTES General USCS IS modified for this log as follows 
Materials amounts are estunated by VO volume instead of X weight 
(1) Badly broken core accurate footage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements nol possible 



11s DEPARTMENT OF ENERGY ROCKY FLATS PLAhT 
h -  
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PRELIMINARY WELL-SITE FIELD LOG PAGE A OF& 

Date ///d BY Borehole Number dg6 W 
Rig Geologist d/tn Company 5ib f e r  

/ 

I 

NOTES 
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TRIAXAL COMPRESSION TEST DATA 

CLIENT EGG Rocky F l a t s  JOB NO. 2195-01 

BORING NO. 24493 
DEPTH 13.0-13.4' 
SAMPLE NO. BH00006EG 
SOIL DESCR. S i l t  etone 
TEST TYPE TX/Pbp 
CONF. PRES. PSP 720 

SAMPLED 8-16-94 
TEST STARTED 10-30-94 DCW 
TEST FINISHED 11-03-94 CAL 
SETUP NO. 6P 
SATURATED TEST Yea 
AT FIELD MOIST. No 

SATURATION DATA 

C e l l  Back B u r e t t e  Pore 
P r e s .  Prelr . Reading P r e s s u r e  
( P S I  1 ( P S I )  (CC) ( P S I )  Change B 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 
100.0 98.0 
110.0 108.0 
120.0 

I n i t i a l  H e i g h t  
H e i g h t  c h a n g e  
Ht. A f t e r  Cone. 
I n i t i a l  A r e a  
Area After Cons. 

Clolre 
0.9 
-1.4 
-9.1 
-11.1 
-10.8 
-10.0 
-9.3 
-8.5 

Open 
7.1 

-0.3 
-8.2 
-10.2 
-10.0 
-9.3 
-8.6 
-7.9 

Close 

37.0 
47.3 
57.8 
67.9 
77.7 
87.6 
97.6 

41.1 3.3 0.33 
53.1 5.8 0.58 
65.4 7.6 0.76 
76.2 8.3 0.83 
86.3 8.6 0.86 
96.7 9.1 0.91 
106.9 9.3 0.93 

-7.8 -7.8 107 7 117.3 9.6 0.96 
CONSOLIDATION DATA 

SQRT 
Time 
(Min 1 

0.00 
0.50 
0.71 
1.00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 
10.95 
15.49 
18.97 

2.997 
0.009 
2.988 
4.558 
5.011 

B u r e t t e  Volume 
Reading Def 1. 

(CC) (CC)  

4.40 0.00 
4.68 -0.27 
4.68 -0.27 
4.70 -0.30 
4.70 -0.30 
4.70 -0.30 
4.70 -0.30 
4.73 -0.32 
4.80 -0.40 
4.83 -0.42 
4.90 -0.50 
4.95 -0.55 
4.95 -0.55 

I n i t .  V o l .  (CC) 223.89 
Vol. Change (CC) -6.90 
C e l l  Exp. (CC) 14.60 
Net Change (CC) -21.50 
Cons. V o l .  (CC) 245.39 

ADVANCED TERRA TESTING, INC. 
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PERMEABILITY TEST - BACK PRESSURE SATU-TED .. FLOW PUMP METHOD 

CLIENT EGG Rocky Flats JOB NO. 2195-01 

BORING NO. 24893 
DEPTH 4.0-4.5 ' 
SAMPLE NO. BHOOOlOEG 
SOIL DESCR. CL 
TEST TYPE TX/Pbp 
CONF. PRES. PSF 720 

MOISTURE/DENSITY 
DATA 

ut. soil + Moisture 
Ut. Wet Soil & Pan 
Ut. Dry Soil & Pan 
Ut. Lost Moisture 
Ut. of Pan Only 
Ut. of Dry S o i l  
Moreture Content 0 
Wet Density PCF 
Dry Density PCF 

SAMPLED 8-16-94 
TEST STARTED 10-26-94 DCW 
TEST FINISHED 11-03-94 CAL 
SETUP NO. 17s 
SATURATED TEST Yes 
AT FIELD MOIST. NO 

BEFORE AFTER 
TEST TEST 

tg) 493.0 499.2 
(GI) 501.3 507.6 
ts) 447.7 447.7 
ts) 53.7 59.9 

(9) 439.3 439.3 
(9)  8.3 8.3 

12.2 13.6 
137.2 142.5 
122 3 125.4 

Init. Diameter (in) 2.400 (cm) 6.096 
Init. Area (sq in) 4.524 (sq CtRj 29.188 
Init. Height (in) 3.025 (cm) 9.683 
Vol. Bef. Coneol. (cu ft) 0.00792 
Vol. After Consol. (cu it) 0.00772 
Effective Poroeity 0 27.39 
Constant Head (PSI) (cm) 0.00 

FLOW PUMP CALCULATIONS 

Pump Setting 
Velocity (cm/s) 
Q tcc/s) 
Height 
Diameter 
Pressure (psr) 
Area after conrpl. (cm*cm) 
Gradient 
Permeability k Ccm/s) 

Back Pressure (psi) 
Cell Pressure (psi) 
Ave. EffectLve Stress (psi) 

49.0 
3.21E-04 
1.03E-05 

2.990 
2.384 
0.411 
28.791 
3.805 

9.4E-08 

58.0 
63.0 
4.795 

ADVANCED TERRA TESTING, INC. 



TRIUUUI COMPRESSION TEST DATA 

CLIENT EGG Rocky Flats JOB NO. 2195-01 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TEST TYPE 
CONF. PRES. PSF 

40.0 38.0 
50.0 48.0 
60.0 58.0 

24893 
4.0-4.5 
BHOOOlOEG 
CL 
TX/Pbp 

720 

SATURATION DATA 

Burette Pore 
Re ad ing Pressure 
(CC) (PSI 1 

SAMPLED 8-16-94 
TEST STARTED 10-26-94 DCW 
TEST FINISHED 11-03-94 CAL 
SETUP No. 17s 
SATWUTED TEST Yes 
AT FISLD MOIST. NO 

Change B 

Cloee open Clone open 
1.2 11.9 
11.3 12.1 39.6 48.0 8.4 0.84 
12.2 13.1 49.6 58.7 9.1 0.91 

70.0 13.2 13.2 59.5 69.1 9.6 0.96 

CONSOLIDATION DATA 

Initial Height 
Height Change 
He. After Cone. 
Initial Area 
Area After Cono. 

SQRT 
Time 
(Mini 

0.00 
0.50 
0.71 
1.00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 
10.95 
15.49 
18.97 

3 025 
0.035 
2.990 
4.524 
4.463 

Burette Volume 
Reading Def 1. 
(CC) (CC) 

13.20 
13.65 
13.68 
13.70 
13.75 
13.80 
13.90 
13.95 
14.00 
14.03 
14.05 
14.05 
14.05 

0.00 
-0.45 
-0.48 
-0.50 
-0.55 
-0.60 
-0.70 
-0.75 
-0.80 
-0.83 
-0.85 
-0.85 
-0.85 

Inft. Vol. (CC) 224.29 
Vol. Change (CC) 13.30 
Cell Exp. (CC) 7.70 
Net Change (CC) 5.60 
Cona. Vol. (CC) 218.69 

ADVANCED TERRA TESTING, XNC. 
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PERMEABILITY TEST - BACK PRESSURE SATURATED - FLOW PUMP WETHOD 

CLIENT EGG Rocky Flats 

BORING NO. 10191 
DEPTH Composite 
SAMPLE NO. BX00014EG 
SOIL DESCR. Silty Claystone 
TEST TYPE TX/Pbp 
CONF. PRES. PSF 720 

JOB NO. 2195-01 

SAMPLED 8- 6-94 
10-27-94 DCW TEST STARTED 

TEST FINISHED 11-03-94 CAL 
SETUP NO. 16s 
SATURATED TEST Ye6 
AT FIELD MOIST. NO 

MOISTUR.E/DENSITY 
DATA 

Ut. Soil + Moisture (9) 
Ut. Wet Sorl & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moimture (9) 
Wt. of Pan Only (9)  
Ut. of Dry Soil (9) 
Morsture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (eq  in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Coneol. (cu ft) 
Effective Porosity 0 

Constant Head (PSI) 

BEFORE 
TEST 

477.3 
485.8 
433.5 
52.3 
8.5 

425.0 
12.3 
133.4 
118.7 

2 406 
4.547 
2 999 

0.00789 
0.00792 
32.84 

AFTER 
TEST 

498.7 
507.1 
433.5 
73.7 
8.5 

425.0 
17.3 
138.8 
118.3 

(eq  -1 
(a) 

(W) 

6.111 
29.334 

7.617 

0.00 

FLOW PUMP CALCULATIONS 

Pump Setting 
Velocrty (cm/e) 
Q (cc/s) 
Height 
Diameter 
Pressure (pei) 
Area after coneol. (cm*cm) 
Gradient 
Permeability k (cm/s) 

Back Pressure (psi) 
Cell Pressure (psi) 
Ave. Effective Stress (psi) 

49.0 
3.2 1E-04 
1.03E-05 

2.996 
2.412 
0.018 
29.467 
0.166 

2.1E-06 

78.0 
83.0 
4.991 

ADVANCED TERRA TESTING, INC. 



TRIMAL COMPRESSION TEST DATA 

CLIENT EGG Rocky Flats  JOB NO. 2195-01 

BORING NO. 10191 
DEPTH compos it e 
SAMPLE NO. B H 0 0 0 1 4 E G  
S O I L  DESCR. S i l t y  C l a y s t o n e  
TEST T Y P E  T X / P b p  
CONF. PRES. PSF 720 

SATURATION DATA 

SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
SATURATED TEST 
AT FIELD MOIST. 

cell  Back B u r e t t e  Pore 
Pres. Pres. Reading Pressure 
(PSI 1 ( P S I )  (CC) (PSI )  C h a n g e  

C l o s e  O p e n  C l o s e  opsn 
40.0 38.0 1 . 4  9.3 
so.0 48.0 5.2 5.9 39.5 47.8 8.3 
60.0 58.0 6.2 6.9 49.4 58.2 8.8 
70.0 68.0 7.1 7.7 59.3 68.6 9.3 
80.0 78.0 7.9 8 .5  69.3 78.7 9.4 
90.0 8.8 8.8 79.1 08.8 9.7 

CONSOLIDATION DATA 

E l a p s e d  
Time 
(Win) 

0.00 
0.25 

0.5 
1 
2 
4 
9 

16 
30 
60 

120 
240 
360 

I n i t i a l  H e i g h t  ( i n )  
Height  C h a n g e  (in) 
Ht. A f t e r  C o n e .  ( i n )  
I n i t i a l  A r e a  (an I n )  
A r e a  A f t e r  C o n e .  (sq I n )  

SQRT 
TLme 
(Min 1 

0.00 
0.50 
0.71 
1.00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2 999 
0.003 
2.996 
4.547 
4.567 

B u r e t t e  V o l u m e  
R e a d i n g  D e f  1. 

(CC) (CC)  

8.80 
9.30 
9.43 
9.58 
9.70 
9.80 
9.85 
9.88 
9.90 
9.98 

10.00 
10.00 
10.00 

0.00 
-0.50 
-0.63 
-0.77 
-0.90 
-1.00 
-1.05 
-1.07 
-1.10 
-1.17 
-1.20 
-1.20 
-1.20 

I n i t .  V o l .  (CC) 
V o l .  C h a n g e  (CC) 
C e l l  Exp. (CC) 
Net C h a n g e  (CC) 
C o n s .  V o l .  (CC) 

8- 16-94 
10-27-94 DCW 
11-03-94 CAL 
165 

No 
Y e s  

B 

0.83 
0.88 
0.93 
0.94 
0.97 

223.48 
8.90 
9.70 

-0.80 
224.28 

ADVANCED TERRA T E S T I N G ,  INC. 
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PERMEABILITY TEST - BACK PRESSURE SATURATED - FLOW PUMP METHOD 

CLIENT EGG Rocky Flats 

BORING NO. Compoe it e 
DEPTH Compoeite 
SAMPLE NO. BH00015EG 
SOIL DESCR. Ca 1 iche 
TEST TYPE TX/Pbp 
CONF. PRES. PSI 720 

MOISTURE/DENSITY 
DATA 

Wt. S o i l  + Moimture 
Wt. Wet Soil 6i Pan 
Wt. Dry Soil & Pan 
Wt. Lost Moisture 
Wt. of Pan Only 
Wt. of Dry S o i l  
Morsture Content % 
Wet Density PCP 
Dry Densrty PCF 

BEFORE 
TEST 

(g) 440.7 
(9) 448.9 
(9) 392.0 
(9)  57.0 
(9) 8.3 
(9)  383.7 

14.8 
124.8 
108.7 

Init. Diameter (in) 2.406 
Inrt . Area (eq in) 4.547 
Inrt. Height (in) 2.959 
Vol. Bef. Consol. (cu ft) 0.00779 
Vol. After Consol. (cu ft) 0.00791 
Effective Porosity % 37.55 
Constant Head (PSI 1 

AFTER 
TEST 

467.9 
476.1 
392.0 
84.2 
8.3 

383.7 
21.9 
130.4 
106.9 

(cm) 
fesr cm) 

(cml 

(cm) 

FLOW PUMP CALCULATIONS 

Pump Setting 
Velocity (cm/s) 

Height 
Diameter 
Pressure (psi) 
Area after coneol. (cm*cm) 
Gradient 
Permeability k (cm/s) 

Q (CC /S )  

Back Preesure (psi) 
Cell Pressure (poi) 
Ave. Effective Streee (psi) 

49.0 
3.21E-04 
1.03E-05 

2.941 
2.433 
0.213 
29.994 
2.005 

1.7E-07 

78.0 
83.0 
4.894 

JOB NO. 2195-01 

SAMPLED 8-16-94 
10-28-94 DCW TEST STARTED 

TEST FINISHED 11-03-94 CAL 
SETUP NO. 2P 
SATURATED TEST Yes 
AT FIELD MOIST. No 

6.111 

7.516 
29 334 

0.00 

ADVANCED TERRA TESTING, INC. 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EGG Rocky Plate JOB NO. 2195-01 

BORING NO. Compoefte 
DEPTH Composite 
SAMPLE NO. BH00015EG 
SOIL DESCR. Caliche 
TEST TYPE TX/Pbp 
CONF. PRES. PSF 720 

SATURATION DATA 

SAMPLED 
TEST STARTED 
TEST FINISHED 

SATURATED TEST 
SETUP NO. 

AT FIELD MOIST. 

Cell Back Burette Pore 
Pree . Pree . Reading Premsure 
(PSI 1 (PSI 1 (CC) (PSI 1 Change 

Cloee open Cloee open 
40.0 38.0 1.4 5.6 
50.0 48.0 5.4 6.6 38.2 46.2 8.0 
60.0 58.0 6.4 7.6 48.0 56.7 8.7 
70.0 68.0 - 7.7 8 .7  58.1 67.1 9.0 
80.0 78.0 8.8 9 .9  68.3 77.6 9 .3  
90.0 

Inrtral Height 
Height Change 
Ht. After Cone. 
Initial Area 
Area After Cone. 

9.9 10.0 78.3 87.9 9.6 

CONSOLIDATION DATA 

SQRT 
Time 
t Win 1 

0.00 
0.50 
0.71 
1.00 
1.41 
2.24 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.959 
0.018 
2.941 
4.547 
4.649 

Burette Volume 
Reading Def 1. 
(CC) (CC) 

15.90 
16.53 
16.58 
16.68 
16.75 
16.88 
16.95 
17.00 
17.10 
17.15 
17.28 
17.30 
17.30 

0.00 
-0.62 
-0.67 
-0.78 
-0.85 
-0.97 
-1.05 
-1.10 
-1.20 
-1.25 
-1.37 
-1.40 
-1.40 

Init. Vol. (CC) 
vol. Change (CC) 
Cell Exp. (CC) 
Net Change (CC) 
Cone. Vol. (CC) 

8- 16-9 4 
10-28-94 DCW 
11-03-94 CAL 
2P 
Yea 
No 

B 

0.80 
0.87 
0.90 
0.93 
0.96 

220.50 
10.60 
14.20 
-3.60 

224.10 

ADVANCED TERRA TESTING, INC. 
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PERMEABILITY TEST - BACK PRESSURE SATURATED - FLOW PUMP METHOD 

CLIENT EGG Rocky Flats 

BORING NO. Composite 
DEPTH Composite 
SAMPLE NO. BH00016EG 
SOIL DESCR. Sandstone 
TEST TYPE TX/Pbp 
CONF. PRES. PSF 720 

JOE NO. 2195-01 

SAMPLED 8-16-94 
TEST STARTED 10-27-94 DCW 
TEST FINISHED 11-03-94 CAL 
SETUP NO. 10s 
SATURATED TEST Yes 
AT FIELD MOIST. NO 

MOISTURE/DENSITY 
DATA 

Ut. Soil + Moisture 
Ut. Wet Soil & Pan 
Wt. Dry Soil P Pan 
Wt. Lost Moisture 
Wt. of Pan Only 
Wt. of  Dry Soil 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

BEFORE 
TEST 

(9) 497.3 
(9) 506.0 
(9) 444.1 
(9) 62.0 
(9) 8.7 

14.2 
136.0 
119.1 

(9) 435.4 

Init. Diameter (in) 2.408 
Inrt. Area (aq rn) 4.554 
Init. Height (in) 3.058 
Vol. Bef. Consol. (cu ft) 0.00806 
Vol. After Consol. (cu ft) 0.00815 
Effective Porosity 0 29.88 
Constant Head (PSI) 

AFTER 
TEST 

504.4 
513.1 
444.1 
69.0 
8.7 

435.4 
15.8 
136.4 
117.7 

(cm) 
(sq cm) 

(Car) 

FLOW PUMP CALCULATIONS 

Pump Setting 
Velocity (cm/s) 

Height 
Diameter 
Pressure (psi) 
Area after consol. (cm*cm) 
Gradient 
Permeability k (cm/s) 

Q (cc/s) 

Back Pressure (psi) 
Cell Pressure ( p s i )  
Ave. Effective Stress (psi) 

49.0 

1.03E-05 
3.046 
2.427 
0.814 
29.846 
7.397 

4.7E-08 

3 2 1E-04 

68.0 
73.0 

4.593 

6.116 

7.767 
29 383 

0.00 

ADVANCED TERRA TESTING, INC. 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EGG Rocky Flats JOB NO. 2195-01 

BORING NO. Compo 8 it e 
DEPTH Composite 
SAMPLE NO. BHOOO 16EG 
SOIL DESCR. Sandotone 
TEST TYPE TX/Pbp 
CONF. PRES. PSF 720 

SAMPLED 8-16-94 
TEST STARTED 10-27-94 DCW 
TEST FINISHED 11-03-94 CAL 
SETUP NO. 10s 
SATURATED TEST Yes 
AT FIELD MOIST. No 

SATURATION DATA 

Cell Back Burette Pore 
Pres . Pres. Reading Pressure 
(PSI) (PSI) (CC) (PSI) Change B 

Close Open Close Open 
40.0 38.0 1.2 12.6 
50.0 48.0 10.6 12.2 38.2 47.0 8.8 0.88 
60.0 58.0 12.5 14.2 48.0 57.3 9.3 0.93 
70.0 68.0 14.3 15.8 58.1 67.5 9.4 0.94 
80.0 16.3 16.3 68.2 7 7 . 8  9.6 0.96 

CONSOLIDATION DATA 

0.00 0.00 
0.25 0.50 

0 .5  0.71 
1 1.00 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 18.97 

Initial Height (in) 3.058 

Ht. After Cone. (Ln) 3.046 

Area After Cone. ( E q  in) 4.626 

Height Change (in) 0.012 

Inrtial Area (sq Ln) 4.554 

Burette Volume 
Reading Def 1. 
(CC) (CC) 

16.40 0.00 
17.00 -0.60 
17.03 -0.63 
17.08 -0.68 
17.10 -0.70 
17.15 -0.75 
17.25 -0.85 
17.35 -0.95 
17.45 -1.05 
17.60 -1.20 
17.65 -1.25 
17.68 -1.28 
17.68 -1.28 

Init. Vol. (CC) 228.25 
Vol. Change (CC) 17.10 

Net Change (CC) -2.70 
Cons. V o l .  (CC) 230.95 

Cell Exp. (CC) 19.80 

ADVANCED TERRA TESTING, INC. 
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PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EGCG Rocky Flate JOB NO. 2195-01 

BORING NO. Compoe it e 
DEPTH Compos L t e 
SAMPLE NO. BH00017EG 
SOIL DESCR. Silty Gravel 
TEST TYPE TX/Pbp 
CONF. PRES. PSF 720 

MOISTURE/DENSITY 
DATA 

Wt. Soil + Moieture 
Wt. Wet Soil & Pan 
Wt. Dry Soil & Pan 
Wt. Loet Moisture 
Wt. of Pan Only 
Wt. of Dry S o i l  
Moisture Content % 
Wet Deneity PCF 
Dry Density PCB 

BEFORE AFTER 
TEST TEST 

(9)  500.0 536.5 
(9) 508.3 544.8 
(9 )  465.7 465.7 
(9 )  42.6 79.1 
(9)  8.3 8.3 
(9)  457.4 457.4 

9.3 17.3 
139.1 150.9 
127.2 128.7 

SAMPLED 8-16-94 
TEST STARTED 
TEST FINISHED 11-10-94 
SETUP NO. 11s 
SATURATED TEST Yes 
AT FIELD MOIST. No 

10-20-94 CAL 

Init. Diameter (in) 2.405 (em) 6.109 
Init. Area (eq in) 4.543 (eq cm) 29.310 
Init. Height (in) 3.015 I-) 7.658 
Vol. Bef. Conaol. (cu ft) 0.00793 
Vol. After Consol. (cu ft) 0.00784 
Porosity 8 35.65 
Conatant Head (PSI) 2.00 (cm) 140.79 

Time Time Inrt . Final Head 

Win sec cc cc cc 
Burette Burette Corr. 

2834.0 170040 49.0 16.8 33.5 
1385.0 83100 49.8 41.4 19.8 
1537.0 92220 41.4 31.7 29.1 
1384.0 83040 32.7 25.3 37.7 
1447.0 86820 25.3 18.0 45.6 
1314.0 78640 18.0 11.7 52.9 

PermeabrlLty 
k 

cm/eec 

4.7E-07 
2.2E-07 
2.2E-07 
2.3E-07 
2.33-07 
2.4E-07 

ADVANCED TERRA TESTING, INC. 



TRIAXAL COUPRESSION TEST DATA 

CLIENT EG&G Rocky Flats JOB NO. 2195-01 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TEST TYPE 
CONF. PRES. 

Cell 
Pres. 
(PSI) 

40.0 
50.0 
60.0 
70.0 
80.0 
90.0 

100.0 
110.0 
120.0 

composite 
compos it e 
BHOOOl7EG 
silty Gravel 
TX/Pbp 

PSF 720 

Back 
Pres. 
(PSI) 

38.0 
48.0 
58.0 
68.0 
78.0 
88.0 
98.0 
108.0 

Initial Height 
Height Change 
Ht. After Cone. 
Initial Area 
Area After Cone. 

SATURATION DATA 

Burette Pore 
Reading Pressu 
(CC) (PSI 

SAMPLED 8-16-94 
TEST STARTED 10-20-94 CAL 
TEST FINISHED 11-10-94 
SETUP NO. 115 
SATURATED TEST Yes 
AT FIELD MOIST. No 

Close Open Close 
0.9 11.0 
6.8 8.5 38.2 
8.6 10.2 48.2 
10.3 11.9 58.2 
12.1 13.8 68.3 
13.9 15.4 78.1 
15.7 17.3 88.1 
17.5 19.2 98.2 
24.2 24.3 1OB. 1 
CONSOLIDATION DATA 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1.00 
2 1.41 
4 2.00 
9 3.00 
16 4.00 
30 5.48 
60 7.75 
120 10.95 
240 15.49 
360 18.97 

B 
Change B 

45.5 7.3 0.73 
56.1 7.9 0.79 
66.5 0.3 0.83 
77.2 8.9 0.89 
87.2 9.1 0.91 
97.4 9.3 0.93 
107 . 6 9.4 0.94 
117.7 9.6 0.94 

Burotte Volume 
Reading Def 1. 
(CC) (CC) 

24.30 
25.03 
25.10 
25 20 
25.28 
25.30 
25 40 
25.40 
25.45 
25.60 
25.85 
26 20 
26 40 

0.00 
-0.72 
-0.80 
-0.90 
-0.97 
-1 . 00 
-1.10 
-1.10 
-1.15 
-1.30 
-1.55 
-1.90 
-2.10 

Init. Vol. (CC) 224.48 
Vol. Chmge (CC) 30.55 
Cell Exp. (CC) 28.00 
Net Change (CC) 2.55 
Cone. Vol. (Cc) 221.93 

ADVANCED TERRA TESTING, INC. 
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PERMEABILITY TEST - BACK PRESSURE SATURATED - FLOW PUMP WETHOD 

CLIENT EGG Rocky Flats 

BORING NO. Composite 
DEPTH Composite 
SAMPLE NO. BH00018EG 
SOIL DESCR. Clayey Sand 
TEST TYPE TX/Pbp 
CONF. PRES. PSF 720 

MOISTURE/DENSITY 
DATA 

Wt. Sorl + Moisture 
Ut. Wet S o i l  & Pan 
Wt. Dry Soil & Pan 
Wt. Lost Moisture 
Wt. of Pan Only 
Ut. of Dry Soil 
Moreture Content 0 
Wet Denerty PCF 
Dry Density PCF 

BEFORE 
TEST 

(g) 478.3 
(9) 485.7 
(9) 435.4 
(9) 50.4 
( Q )  7.5 
(Q) 427.9 

11.8 
133.8 
119.7 

Inrt. Diameter (in) 2.408 
Init . Area (sq in) 4.554 
Init. Height (in) 2.990 
Vol. Bef. Consol. (cu ft) 0.00788 
Vol. After Consol. (cu ft) 0.00826 
Effective Porosity * 34.04 
Constant Head (PSI) 

AFTER 
TEST 

507.5 
515.0 
435.4 
79.6 
7.5 

427.9 
18.6 
135.4 
114.2 

(cm) 
( a s  cml 

(cm) 

(cm) 

FLOW PUMP CALCULATIONS 

Pump Setting 
Velocity (cm/s) 

Height 
D i fame t er 
Preeeure (psi) 
Area after conaol. (cm*cm) 
Gradrent 
Permeability k (cm/s) 

0 (cc/e) 

Back Pressure (psi) 
Cell Pressure (psi) 
Ave. Effective Stress (psi) 

49.0 
3.21E-04 
1.03E-05 

2.981 
2.469 
0.383 
30.896 
3.556 

9 4E-08 

88.0 
93.0 
4.809 

JOB NO. 2195-01 

SAMPLED 8-16-94 
TEST STARTED 10-29-94 DCW 
TEST FINISHED 11-03-94 CAL 
SETUP NO. 1P 
SATURATED TEST Ye6 
AT FIELD XOIST. No 

6.116 
29.383 
7.595 

0.00 

ADVANCED TERRA TESTXNG, INC. 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EGG Rocky Flats JOB NO. 2195-01 

BORING NO. Composite 
DEPTH Composite 
SAMPLE NO. BH00018EG 
SOIL DESCR. Clayey Sand 
TEST TYPE TX/Pbp 
CONF. PRES. PSF 720 

SATURATION DATA 

SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
SATURATED TEST 
AT FIELD MOIST. 

Cell Back Burette Pore 
Pres. Pres. Reading Preeeure 
(PSI) (PSI) (CC) (PSI) Change 

8-16-94 
10-29-94 DCW 
11-03-94 CAL 
1P 
Yes 
No 

B 

Cloee Open Cloee Open 
40.0 38.0 1.2 2 .1  
50.0 48.0 1.0 2 .1  38.1 45.4 7.3 0.73 
60.0 58.0 1.8 2.9 48.0 56.3 8.3 0.83 
70.0 68.0 2.8 3.9 58.0 66.9 8.9 0.89 
80.0 78.0 4.0 5 .1  68.1 77.2 9.1 0.91 
90.0 88.0 5.2 6.3 78.0 87.4 9.4 0.94 

100.0 6.4 5.4 88.1 97.7 9.6 0.96 

CONSOLIDATION DATA 

Elapsed 
Trme 
(Min) 

0.00 
0.25 

0.5 
1 
2 
4 
9 

16 
40 
60 

120 
240 
360 

Initial Height (in) 
Height Change (in) 
Ht. After Cone. (in) 
Initial Area (eq in) 
Area After Cons. (sq rn) 

SQRT 
Time 
(Hin 1 

0.00 
0.50 
0.71 
1.00 
1.41 
2 .oo 
3.00 
4.00 
6.32 
7.75 

10.95 
15.49 
18.97 

2.990 
0.009 
2.981 
4.554 
4.789 

Burette Volume 
Reading Def 1. 
(CC) (CC) 

15.50 
15.93 

16.00 
16.08 
16.15 
16.23 
16.30 
16.38 

15 98 

16.40 
16.43 
16.35 
16.35 

0.00 
-0.43 
-0.47 
-0.50 
-0.57 
-0.65 
-0.73 
-0.80 
-0.88 
-0.90 
-0.93 
-0.85 
-0 85 

Init. Vol. (CC) 223.18 
Vol. Change (CC) 5.40 
Cell Exp. (CC) 16.20 
Net Change (CC) -10.80 
Cone. Vol. (CC) 233.98 

ADVANCED TERRA TESTING, INC. 
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PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EGG Rocky Flats JOB NO. 2195-01 

BORING NO. 12191 

SAMPLE NO. BH00003EG 
SOIL DESCR. OW 

CONF. PRES. PSF 720 

DEPTH 15.0-15.5' 

TEST TYPE TX/Pbp 

MOISTURE/DENSITY 
DATA 

Ut. Soil + Moiature 
Ut. Wet Soil & Pan 
Ut. Dry Soil & Pan 
Ut. Lost Moisture 
Wt. of Pan Only 
Ut. of Dry Soil 
Moisture Content I 
Wet Density PCF 
Dry Density PCF 

SAMPLED 8-16-94 
TEST STARTED 10-29-94 DCW 
TEST FINISHED 11-3-94 CAL 
SETUP NO. 1 2 s  
SATURATED TEST Yea 
AT FIELD MOIST. No 

BEFORE AFTER 
TEST TEST 

to) 426.5 464.8 
(9) 430.0 468.3 
( Q )  411.6 411.6 
(9) 18.4 56.7 
(o)  3.5 3.5 
(Q) 408.1 408.1 

4.5 13.9 
118.9 133.9 
113.8 117.6 

Init. Diameter (in) 2 410 (cm) 6.121 
Init. Area ( e q  in) 4.562 ( e q  an) 29.432 
Init. Height (in) 2.995 (em) 7,607 
Vol.  Bef. Consol. (cu ft) 0.00791 
Vol. After Coneol. (cu ft) 0.00765 
Porosity % 26.18 
Constant Head (PSI 1 2.00 (cm) 140.79 

Time Time Init. Final Head 

Min Sec cc cc cc 
Burette Burette Corr. 

3 . 0  
3 . 0  
3 .0  
3 . 0  
3 . 0  
3.0 
3 .0  
3 . 0  
3.0  
3 . 0  
3.0 

180 
180 
180 
180 
3.80 
180 
180 
160 
180 
180 
180 

49.3 
49.1 
49.5 
48.0 
49.2 
48.1 
49.8 
49.0 
48.9 

49.8 
49.8 

1.7 
0.1 
6.3 
5.2 
6.0 
4.4 
5.1 
4.8 
4.2 
5.2 
4.7 

41.5 
42.4 
38.9 
40.3 
39.2 
40.7 
39.4 
40.0 
40.3 
39.3 
39.6 

Permeability 
k 

cm/eec 

7.1E-04 
7.4E-04 
6.3E-04 
6.3E-04 

6. SE-04 
6.5E-04 
6.5E-04 
6 , 6E-04 
6.5E-04 
6.6E-04 

6 3E-04 

ADVANCED TE- TESTING, INC. 



TRIAXAL COXPRESSION TEST DATA 

CLIENT EGG Rocky Flats JOB NO. 2195-01 

BORING NO. 12191 
DEPTH 15.0-15.5' 
SAMPLE NO. BH00003EG 
SOIL DESCR. OW 
TEST TYPE TX/Pbp 
CONF- PRES. PSF 720 

SAMPLED 8-16-94 
TEST STARTED 10-29-94 DCW 
TEST PINISXED 11-3-94 CAL 
SETUP NO. 125 
SATURATED TEST Ye. 
AT FIELD MOIST. NO 

SATURATION DATA 

Cell Back Burette Pore 
Pres. Pres. mading Prom8uro 
(PSI 1 (PSI 1 (CC) (PSI) Change B 

Clome open Close open 
40.0 38.0 3.9 18.2 
50.0 48.0 19.4 21.7 38.0 45.5 7.5 0.75 
60.0 58.0 22.0 23.7 47.9 55.7 7.8 0.78 
70.0 68.0 23.6 25.7 57.9 66.5 8 .6  0.86 
80.0 78.0 25.9 27.7 68 .Q 77.0 9 .0  0.90 
90.0 88.0 28.0 29.7 77.8 87.1 9.3 0.93 

100.0 

Initial Height 
Height Change 
Ht. After Cone. 
Initial Area 
Area After Cone. 

30.1 30.1 87.8 97.3 9.5 0.95 

CONSOLIDATION DATA 

SQRT 
Time 
(Min) 

0.00 
0.50 
0.71 
1.00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2 995 
0.000 
2.995 
4.562 
4 415 

Burette Volume 
Reading Def 1. 
(CC) (cc) 

30.10 
31.25 
31.30 
31.38 
31.40 
31.43 
31.48 
31.55 
31.60 
31.70 

31.78 
31.78 

31 78 

0.00 
-1.15 
-1.20 
-1.27 
-1 30 
-1.32 
-1 38 
-1 45 
-1 50 
-1.60 
-1.67 
-1 67 
-1 67 

Init. Val. (CC) 223.92 
Vol. Change (CC) 30.70 
Cell Exp. (Cc) 23.50 
Net Change (CC) 7.20 
Cons. Vol. (CC) 216.72 

ADVANCED TERRA TESTING, INC. 



1 1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1  



PERMEABILITY TEST - BACK PRESSURE SATURATED - FLOW PUMP METHOD 

CLIENT EGG Rocky Flats 

BORING NO. 24493 

SAMPLE NO. BH00006EG 
DEPTH 13.0-13.4' 

SOIL DESCR. Silt atone 
TEST TYPE TX/Pbp 
CONF. PRES. PSF 720 

MOISTURE/DENSITY 
DATA 

Wt. Soil + Moisture (9) 
Wt. Wet Soil 6i Pan (9) 
Wt, Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Effective Porosity I 
Cone t ant Head (PSI) 

BEFORE AFTER 
TEST TEST 

479.1 
482.9 
425.6 

57.3 
3 .8  

421.8 
13.6 

133 6 
117.6 

517.7 
521.5 
425 6 

95.9 
3.8 

421.8 
22.7 

107.3 
131.7 

2.409 (em) 
4.558 (sq cm) 
2.997 (cm) 

0.00791 
0.00866 

39 08 
(em) 

FLOW PUMP CALCULATIONS 

Pump Setting 
Velocity (cmls) 
Q (ccle) 
Height 
Diameter 
Pressure (psi) 
Area after consol. (cm*cm) 
Gradrent 
Permeability k (cmls) 

Back Preesure ( p s i )  
Cell Preesure (psi) 
Ave. Effective Stress (pei) 

49.0 

1.03E-05 
2.988 
2.526 
2.270 

32.327 
21.029 

3 21E-04 

1 5E-08 

108.0 
113.0 
3.865 

JOB NO. 2195-01 

SAMPLED 8- 16-94 
TEST STARTED 10-30-94 DCW 
TEST FINISHED 11-03-94 CAL 
SETUP NO. 6P 
SATVRATED TEST Yam 
AT FIELD MOIST. NO 

6.119 

7.612 
29 407 

0.00 

ADVANCED TERRA TESTING, INC. 
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AQUIFER PUMPING TEST ANALYSIS 

INTRODUCTION 

An aquifer test (pumping test) was conducted in March 1994 at Trench T-3 to estimate 
hydraulic properhes of the Arapahoe Formabon No 1 Sandstone (hereinafter referred to as the 
No 1 Sandstone) beneath the site The test was conducted dunng the groundwater extraction 
pornon of Pilot Test 4 of the OU-2 Soil Vapor Extraction Pilot Test The test was performed 
by pumping Well 24193 (SVl) at a constant rate while measunng the water level decline 
(drawdown) in nearby wells wth respect to time 

The No 1 Sandstone, a heterogeneous, moderately to highly fnable, very-fine to medium 
gramed sandstone, is considered to be in contact (subcropping) wth the Rocky Flats 
Alluvium (RFA) in the areas south and east of Trench T-3 (DOE 1993) Based on an 
evaluabon of geologic matenals collected from bonngs dnlled in the vicinity of Trench T-3 
dunng the field portion of the OU-2 Subsurface IMRA, the No 1 Sandstone is also 
considered to subcrop beneath RFA near the central and eastern parts of the trench However, 
in the western part of the trench (near borehole 10191), the RFA and No 1 Sandstone are 
separated by approximately 10 feet of claystone The No 1 Sandstone is the uppermost 
saturated unit in much of the trench mea Dunng penods of high groundwater conditions, 
the RFA may become saturated beneath the trench (DOE 1993), wth an approximate 
maximum saturated thickness of four feet 

Well 24193 (SVl) was used as the pumping well for the pumping test This well is screened 
from 22 to 72 feet below ground surface (BGS) across approximately 28 feet of the No 1 
Sandstone The lithology of the remamder of the screened interval (from 50 to 72 feet BGS) 
is silty claystone Approximately 23 feet of the sandstone (from 27 to 50 feet BGS) was 
saturated under statx conditions at the onset of the test Wells 24993 (SPMl), 25093 
(SPMZ), and 12191 were used as observation wells for the pumping test The pre-test 
saturated thicknesses for the pumping and observanon wells are listed in Table B-1 Well 
installatton data for the pumping and observation wells and found in Table 2 4-1 
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For the purposes of the Pilot Test 4, the target drawdown in the pumping well (24193) was 
10 feet by the end of 24 hours of pumping Pnor to the pumping test, the pumping rate 
required to meet the drawdown goal and the potenbal radius of influence in the No 1 
Sandstone corresponding to that drawdown were estrmated from results obtamed dunng the 
1992 pumping test conducted in the No 1 Sandstone northeast af Trench T-3 (DOE 1992) 
These calculabons were performed previously and presented in the Final OU-2 Subsurface 
IM/IRA Technical Memorandum No 1 

The inibal calculabons were based on the use of two extracbon wells A hydraulic 
conducbvity of 1 5 feet/day from previous pump test results was used for the calculations 
To achieve a drawdown of 10 feet in each of two extracbon wells, a pumping rate of 1 4 gpm 
in each well would be required The actual pumping test involved only one extracbon well, 
and calculabons were modified for this condition The calculated esbmate of the pumping 
rate was 1 6 gpm for one extracbon well 

Field Procedures 

In preparation for the pumping test, background water levels were monitored in the pumping 
well and each of the observat4on wells to determine i f  water levels were subject to diurnal 
effects or if recharge from precipitabon would affect the test Water levels were measured 
conbnuously for approxlmately 30 hours beginning eight days before the test was conducted 
The background levels vaned wthin a maximum range of M) 06 feet from the inibal statw 
conditions at all of the wells No diurnal effects were observed 

Water levels in each of the tested wells were measured using pressure transducers and 
recorded on data loggers With the excephon of well 24193, water levels were also measured 
using a water level probe and these data were manually recorded Water levels in well 24 193 
were also measured using a "Baski" water level monitonng device because the water level 
probe could not be lowered into the well 

The pumping test was conducted for 24 hours, during which water levels in each of the 
observation wells and the pumping well were measured and recorded Water levels were 
recorded at logarithmic time intervals dunng the test The pumping test data for each well 
are presented in Table B-2(a-d) With the exception of Table B-2d, the data presented are 
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from the download of the data logger Baski water level data from well 24193 are presented 
in Table B-2d, and were used to evaluate the aquifer parameters because the data logger for 
this well failed dunng the pumping test 

The groundwater extraction rate in well 24193 was controlled by a Grundfos vanable speed 
pump The pump speed was held steady at a rate of  3 gpm throughout the test wth the 
excepbon of  three short penods, none exceeding 10 minutes The first two penods of  
pumping rate vanatron were due to inadvertent restnction o f  the flow rate while measunng 
the flow rate in the groundwater transfer line from well 24193 to a storage tank for extracted 
groundwater The pumping rate was measured using a bucket and stopwatch technique at a 
sample port on a bypass of the groundwater transfer line The first two bucket test 
measurements yielded erroneously low values of approximately 1 1 gpm After the first two 

tests, it was discovered that the diameter of  the hose connected to the sample port was 
restricting flow A final measurement was performed using a larger diameter hose that did 
not affect the groundwater pumping rate and yielded a flow rate of 3 gpm The pumping rate 
of 3 gpm was venfied by measunng the volume i n  the groundwater storage tank and dividing 
the volume by the durabon of the test 

I 

The third period dunng which the pumping was not steady was caused by electrical shutdown 
of  the Grundfos pump The shutdown was caused by a power surge and was discovered 
wthin a few minutes, at which time the pump was restarted The drop in pumping rate for 
each of  the three events is reflected in drawdown vs time plots o f  the pumping test data 
The two bucket tests that caused restnction o f  flow occurred approximately 30 and 140 
minutes from the start of  the test, respectively The shutdown of  the pump occurred at 
approximately 205 minutes from the start of the test Figure B-1 (and others) shows a 
decrease in drawdown dunng these events followed by increases in drawdown as pumping 
rates were restored to 3 gprn 

Recovery data for the observatron wells were not analyzed because the groundwater 
conditions after the pumping test were affected by the pilot test operation After the pumping 

test period, pumping of groundwater contmued along wth pumping o f  a soil vapor extraction 
well The pumping of  soil vapor rased the water level in the vicinity of  the soil vapor 
extractron well, altering groundwater recovery and making analysis of recovery data 
impracmal 
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AREA INFLUENCED BY PUMPING 

The radius of influence from the pumping well at the end of the pumping test was emmated 
using the Thiem-Dupuit equahon This equahon stnctly applies to steady-state condibons 
True steady-state condihons were not achieved However, drawdown Qfferences were very 
small (approximately 0 02 ft/hour) at the end of the pumping penod Under these conditions 
the Threm-Dupuit equabon applies (Kruseman and hdder 1970) 

where Q = pumping rate 
K - - hydraulic conductivity 
h e  - hydraulic head at the radius of influence 

h W  = 

- 

hydraulic head at a point where drawdown is known (well 

radial distance from pumping well to a point (well 12191) 
radius of influence 

12191) 
- - 

r W  

r e  
- - 

The maximum drawdown at Well 12191 was 0 82 feet This water level was measured after 
24 hours of  pumpmg and corresponds to a drawdown of 7 8  feet In the pumping well 
Assuming that the drawdown at the radius of influence is 0 1 feet, the radius was estimated 
to be 180 feet from the pumping well 

ANALYSIS AND RESULTS 

The data were analyzed to estimate aquifer parameters transmissivity (T) and storage 
coefficient (S) Hydraulic conductivity was esbmated by dividing T by the saturated 
thickness of the aquifer These parameters may be used to compute the rate of groundwater 
movement and the influence of pumping over time 

An evaluation of the hydrogeology suggests that groundwater exists under unconfined 
conditions at the pumping test site in the No 1 Sandstone Borehole logs and static water 
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levels for the observation and pumping wells indicate that the piezometnc surface in each 
well was below the top of the No 1 sandstone Therefore, analyacal solutions for unconfined 
condihons were used to solve for the aquifer parameters Time-drawdown data were analyzed 
using the Theis curve matching method and Cooper-Jacob straght line method for aquifer test 
results The aquifer test software package, AQTESOLV (Version 1 10) was used to perform 
the calcuiahons Stnctly speaking, the Theis and Cooper-Jacob methods apply only to 
confined aquifers However, under favorable conditions (I e ,  meetrng the underlying 
assumptrons of the methods), the methods apply to unconfined aquifers AQTESOLV 
applies a drawdown correcaon to the pumping test data to account for the fact that the aquifer 
does not mantam a uniform (constant) thickness throughout the test Figures B-1 to B-8 
reflect corrected drawdown vs ame for this reason 

The assumptions underlying these methods of analysis are 

1 
2 

The aquifer has a seemingly infinite areal extent 
The aquifer is homogeneous, rsotropic, and of uniform thickness over the area 
influenced by the pumping test 
Pnor to pumping, the prezometnc surface are nearly honzontal over the area 
influenced by the pumping test 
The aqwfer is pumped at a constant discharge rate 
The pumped well penetrates the entire aquifer and thus receives water from the 
enhre thickness of the aqulfer by honzontal flow 

3 

4 

5 

Pumping test conditions in the No 1 sandstone do not stnctly meet assumptions one and two 
However, the deviations from these assumpaons are not considered significant enough to 
invalidate &e test results While the aquifer is not infinite in areal extent, boundary effects 
do not alp~aear to be significant at the observation wells, partdarly at the closer two wells 
(25093 and 24993) The slight steepening of  the drawdown vs time slope for well 1291 
(Figures B-5, B-6) at late hmes may be due to the effect of  the No 1 sandstone boundary 
The aquifer does deviate from homogenous, isotropic, and uniform thickness conditions 
However, these condiaons are rarely met 

The analysis of  the pumping test resulted in transmissivity values ranging from 7 x 10 to 
2 x 10 ' ft2/day, and storativity values ranging from 9 x lo4 to 7 x lo" The results are 
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presented in Table B-1 
for each o f  the tested wells are presented as Figures B-1 to B-8 
evaluahon are presented In Table B-2 (a-d) 

Time-drawdown graphs for the Theis and Cooper-Jacob solutions 
The data used in the 

In general, the Theis and Cooper-Jacob soluhons were cdcuia&d as best-fit solubons in 

AQTESOLV In some cases, the strrught-line Cooper-Jacob soluhon was chosen graphically 
in AQTESOLV to find the best fit of the strrughtest portion ofshe bme-drawdown data (1 e ,  
well 12191 and well 24193) The best match of  these curves to the data occur at later times 
in the test data for each well This meets the condihon specrfied by Neuman 
(1 975)(Kruseman and adder 1989) that the drawdown correction discussed earlier applies 
only to the late-time drawdown data 

AQTESOLV calculates a cnhcal value for hme (t) for Cooper-Jacob method analysis The 
strcught-line match o f  drawdown vs bme data JS valid only for times greater than the 
critical t At well 25093 and 24993, the cnbcal t values occur relatively early in the pumping 
test (approximately 75 and 2 5 minutes, respectwely), therefore, the test results are considered 
to be valid for Cooper-Jacob analysis At well 12191, the cnbcal t value is approximately 
1,000 minutes, thus the Cooper-Jacob result may not be reliable Likewse, no cntical t value 
was calculated in AQTESOLV €or the well 24193 Cooper-Jacob solubon, implying that the 
solution may not be reliable In addition, the soluhons for well 24193 may not be as reliable 
as the other results due to the limited quanbty of drawdown data avulable The well 24193 
values are, however, wthm an order of  magnitude of  the results from the observation wells 
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TABLE B-2a 
PUMPING TEST DATA 

TIMEfDRAWDOWN 
WELL 25093 

Time (mn) 

0 01 
0 01 
0 01 
0 02 
0 02 
0 02 
0 03 
0 03 
0 03 
0 05 
0 07 
0 08 
0 10 
0 12 
0 13 
0 15 
0 17 
0 18 
0 20 
0 22 
0 23 
0 25 
0 27 
0 28 
0 30 
0 32 
0 33 
0 42 
0.50 
0 58 
0 67 
0 75 
0 83 
0 92 
1 0 0  
1 08 
117 
125 
1 3 3  
142 
1 50 
158 
1 67 
175 

Drawdown (A) 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
0.00 
000 
000 
000 
000 
0 00 
000 
000 
000 
000 
000 
0 00 
0 00 
000 
000 
0 00 
000 
000 
000 
000 
0 00 
0 0 0  
0 00 
0 01 
0 01 
0 02 
0 03 
0 03 
0 04 
0 05 
0 06 
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TABLE B-2a 
PUMPING TEST DATA 

TIME/DRAWDOWN 
WELL 25093 

Time (mn) 

1 83 
1 92 
200 
2 50 
3 0 0  
3 50 
400 
4 50 
500 
5 50 
600 
6 50 
700 
7 50 
800 
8 50 
900 
9 50 
10 00 
12 00 
14 00 
16 00 
18 00 
20 00 
2200 
24 00 
26 00 
28 00 
30 00 
32 00 
34 00 
36 00 
38 00 
40 00 
42 00 
44 00 
46 00 
48 00 
50 00 
52 00 
54 00 
56 00 
58 00 
6000 

Drawdown (ft) 

0 07 
0 08 
0 09 
0 14 
0 02 
0 22 
0 03 
0 03 
032 
0 35 
0 37 
0 40 
0 42 
0 44 
0 46 
0 48 
0 48 
0 51 
0 52 
0 58 
0 62 
066 
0 69 
0 72 
0 75 
0 77 
0 79 
0 81 
0 82 
0 80 
0 70 
0 67 
0 76 
0 82 
0 85 
0 88 
090 
0 92 
0 94 
0 95 
0 97 
0 98 
0 99 
101 



TABLE B-Za 
PUMPING TEST DATA 

TIME/DRAWMIWN 
WELL 25093 

Time (mn) Drawdown (A) 

62 00 
6400 
6600 
68 00 
70 00 
72 00 
74 00 
76 00 
78 00 
8000 
82 00 
8400 
86 00 
88 00 
9000 
92 00 
94 00 
96 00 
98 00 
100 00 
110 00 
120 00 
130 00 
140 00 
150 00 
160 00 
170 00 
180 00 
190 00 
200 00 
210 00 
220 00 
230 00 
240 00 
250 00 
260 00 
270 00 
280 00 
290 00 
300 00 
310 00 
320 00 
330 00 
340 00 

102 
102 
1 03 
105 
105 
106 
1 07 
1 08 
1 09 
1 10 
1 10 
111 
112 
112 
113 
114 
115 
115 
116 
1 17 
119  
121  
1 24 
118 
1 25 
1 28 
1 30 
1 32 
133 
1 34 
1 36 
129 
1 36 
139 
1 40 
141 
142 
143 
1 44 
145 
1 46 
147 
148  
149 
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TABLE B-2a 
PUMPING TEST DATA 

TIMEIDRAWDOWN 
WELL 25093 

Time (mn) 

350 00 
360 00 
370 00 
380 00 
390 00 
400 00 
410 00 
420 00 
430 00 
440 00 
450 00 
460 00 
470 00 
480 00 
490 00 
500 00 
510 00 
520 00 
530 00 
540 00 
550 00 
560 00 
570 00 
580 00 
590 00 
600 00 
610 00 
620 00 
630 00 
640 00 
650 00 
660 00 
670 00 
680 00 
690 00 
700 00 
710 00 
720 00 
730 00 
740 00 
750 00 
760 00 
770 00 
780 00 

Drawdown (A) 

149 
1 50 
151 
1 52 
1 52 
1 53 
1 54 
1 54 
1 55 
1 56 
1 56 
157 
158 
158 
159 
1 59 
160 
160 
161 
161 
1 62 
1 62 
162 
1 63 
1 63 
1 6 4  
1 64 
1 64 
1 64 
165 
1 65 
165 
1 66 
166 
166 
1 67 
1 67 
1 68 
1 68 
1 68 
1 68 
169 
1 69 
169 



TABLE B-2a 
PUMPING TEST DATA 

TIMEIDRAWDOWN 
WELL 25093 

Time (nun) 

790 00 
80000 
810 00 
820 00 
830 00 
840 00 
850 00 
86000 
870 00 
880 00 
890 00 
90000 
910 00 
920 00 
930 00 
940 00 
950 00 
96000 
970 00 
980 00 
990 00 
lo00 00 
1010 00 
1020 00 
1030 00 
1040 00 
1050 00 
1060 00 
1070 00 
1080 00 
1090 00 
110000 
111000 
1120 00 
113000 
1140 00 
1150 00 
116000 
1170 00 
1180 00 
1190 00 
1200 00 
1210 00 
1220 00 

Drawdown (A) 

169 
1 69 
1 70 
1 70 
1 70 
171 
171 
171 
172 
1 72 
172 
1 72 
1 72 
172 
172 
173 
1 73 
1 73 
1 74 
1 74 
1 74 
114 
1 75 
1 75 
1 75 
175 
175 
1 76 
1 76 
1 76 
1 76 
1 76 
1 77 
177 
1 77 
1 78 
1 78 
1 78 
1 78 
1 78 
1 79 
179 
1 80 
1 80 



TABLE B-2a 
PUMPING TEST DATA 

TIME/DRAWDOWN 
WELL 25093 

Time (mm) 

1230 00 
1240 00 
I250 00 
1260 00 
1270 00 
1280 00 
1290 00 
1300 00 
1310 00 
1320 00 
1330 00 
1340 00 
1350 00 
1360 00 
1370 00 
1380 00 
1390 00 
1400 00 
1410 00 
1420 00 
1430 00 
1440 00 
1450 00 

Drawdown (ft) 

1 80 
1 80 
181  
181  
1 78 
181  
181  
1 82 
182 
1 82 
1 82 
1 82 
1 83 
1 83 
1 85 
184 
1 84 
1 84 
1 84 
1 85 
1 85 
1 85 
1 87 
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TABLE B-2b 
PUMPING TEST DATA 

TIMEIDRAWDOWN 
WELL 24993 

Time (nun 

0 01 
0 01 
0 01 
0 02 
0 02 
0 02 
0 03 
0 03 
0 03 
0 05 
0 07 
0 08 
0 10 
0 12 
0 13 
0 15 
0 17 
0 18 
0 20 
0 22 
0 23 
0 25 
0 27 
0 28 
0 30 
0 32 
0 33 
0 42 
OH) 
0 58 
0 67 
0 75 
0 83 
0 92 
100 
1 08 
117 
125  
133 
142 
1 50 
1 58 
1 67 
175 
1 83 
1 92 

Drawdown (A) 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
0 00 
000 
0 00 
0 00 
000 
0 01 
0 04 
0 08 
0 12 
0 17 
0 21 
0 25 
0 29 
0 32 
0 35 
0 38 
0 41 
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TABLE B-2b 
PUMPING TEST DATA 

TIME/DRAWDOWN 
WELL 24993 

Time (rmn 

200 
2 50 
300  
3 50 
400 
4 50 
500 
5 50 
600  
6 50 
700  
7 50 
800 
8 50 
900 
9 50 
10 00 
12 00 
14 00 
16 00 
18 00 
20 00 
22 00 
24 00 
26 00 
28 00 
30 00 
32 00 
34 00 
36 00 
38 00 
40 00 
42 00 
44 00 
46 00 
48 00 
50 00 
52 00 
54 00 
56 00 
58 00 
6000 
62 00 
64 00 
6600 
68 00 

Drawdown (A) 

0 44 
0 56 
066 
0 75 
0 84 
0 91 
0 97 
1 02 
1 07 
111  
114 
118 
I 20 
123 
125 
128  
1 27 
1 37 
143 
148 
1 52 
1 56 
1 59 
1 62 
165 
1 66 
1 65 
1 53 
1 24 
1 36 
1 57 
166 
171  
115 
1 77 
1 80 
181  
1 83 
1 85 
1 86 
187 
1 89 
1 85 
191  
1 92 
1 93 
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TABLE B-2b 
PUMPING TEST DATA 

TIMEDRAWDOWN 
WELL 24993 

Time (nun 

70 00 
72 00 
74 00 
76 00 
78 00 
80 00 
82 00 
8400 
8600 
88 00 
9000 
92 00 
94 00 
96 00 
98 00 
100 00 
110 00 
120 00 
130 00 
140 00 
150 00 
160 00 
170 00 
180 00 
199 00 
200 00 
210 00 
220 00 
230 00 
240 00 
250 00 
260 00 
270 00 
280 00 
290 00 
300 00 
310 00 
320 00 
330 00 
340 00 
350 00 
360 00 
370 00 
380 00 
390 00 
400 00 

Drawdown (A) 

1 94 
1 95 
1 96 
1 %  
1 98 
1 98 
1 9 9  
2 0 0  
2 01 
2 01 
2 02 
2 03 
204 
204 
2 05 
2 05 
2 08 
2 10 
2 12 
2 05 
2 i4 
2 17 
2 19 
2 21 
2 22 
2 23 
2 25 
2 13 
2 25 
2 27 
2 29 
2 30 
2 32 
2 33 
2 34 
2 34 
2 35 
2 37 
2 37 
2 38 
2 39 
2 40 
2 40 
2 41 
2 41 
2 42 



TABLE B-2b 
PUMPING TEST DATA 

TIMEIDRAWDOWN 
WELL 24993 

Time (nun 

410 00 
420 00 
430 00 
440 00 
450 00 
460 00 
470 00 
480 00 
490 00 
500 00 
510 00 
520 00 
530 00 
540 00 
550 00 
560 00 
570 00 
580 00 
590 00 
600 00 
610 00 
620 00 
630 00 
640 00 
650 00 
660 00 
670 00 
680 00 
690 00 
700 00 
710 00 
720 00 
730 00 
740 00 
750 00 
760 00 
770 00 
780 00 
790 00 
800 00 
810 00 
820 00 
830 00 
840 00 
850 00 
860 00 

Drawdown (A) 

2 43 
2 44 
2 44 
2 45 
2 45 
2 46 
2 47 
2 47 
2 48 
2 40 
2 49 
2 50 
2 50 
2 50 
2 51 
2 51 
2 52 
2 52 
2 52 
2 53 
2 53 
2 53 
2 54 
2 54 
2 54 
2 55 
2 5s 
2 56 
2 56 
2 56 
2 57 
2 57 
2 5a 
2 58 
2 58 
2 58 
2 58 
2 58 
2 59 
2 59 
2 59 
260 
2 60 
260  
2 61 
2 61 
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TABLE B-2b 
PUMPING TEST DATA 

TIMIDRAWDOWN 
WELL 24993 

Time (nun 

870 00 
880 00 
890 00 
90000 
910 00 
920 00 
930 00 
940 00 
950 00 
96000 
970 00 
980 00 
990 00 
lo00 00 
1010 00 
1020 00 
1030 00 
1040 00 
I050 00 
1060 00 
1070 00 
1080 00 
1090 00 
1l0000 
111000 
112000 
1130 00 
1140 00 
115000 
1160 00 
117000 
1180 00 
119000 
1200 00 
1210 00 
1220 00 
1230 00 
1240 00 
1250 00 
1260 00 
1270 00 
1280 00 
1290 00 
1300 00 
1310 00 
1320 00 

Drawdown (A) 

2 61 
2 62 
2 62 
2 62 
2 62 
2 63 
2 63 
2 63 
2 63 
264 
2 64 
264 
2 64 
264 
2 65 
2 65 
2 65 
2 65 
2 65 
2 66 
266 
2 6 6  
266 
266 
2 67 
2 67 
2 68 
2 68 
2 68 
2 68 
2 68 
2 69 
2 70 
2 69 
2 70 
2 70 
2 70 
2 71 
2 71 
2 71 
2 71 
2 71 
2 71 
2 72 
2 72 
2 72 
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TABLE B-2b 
PUMPING TEST DATA 

TIMEIDRAWDOWN 
WELL 24993 

Time (mn Drawdown (A) 

1330 00 2 72 
1340 00 2 72 
1350 00 2 72 
1360 00 2 72 
1370 00 2 75 
1380 00 2 74 
1390 00 2 74 
1400 00 2 74 
1410 00 2 74 
1420 00 2 75 
1430 00 2 75 
1440 00 2 75 

Page 6 of 6 



TABLE B-2c 
PUMPING TEST DATA 

TIME/DRAWDOWN 
WELL 12191 

Time (mn) 

0 01 
0 01 
0 01 
0 02 
0 02 
0 02 
0 03 
0 03 
0 03 
0 05 
0 07 
0 08 
0 10 
0 12 
0 13 
0 I5 
0 17 
0 18 
0 20 
0 22 
0 23 
0 25 
0 27 
0 28 
0 30 
0 32 
0 33 
0 42 
0 50 
0 58 
0 67 
0 75 
0 83 
0 92 
100 
1 08 
117 
125 
1 3 3  
1 42 
1 50 
1 58 
167 
175 
183 
1 92 

Drawdown (ft) 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
0 01 
000 
OW 
000 
000 
000 
000 
000 
000 
000 
000 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
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TABLE B-2c 
PUMPING TEST DATA 

TIMEIDRAWDOWN 
WELL 12191 

Time (nun) Drawdown (A) 

200 
2 50 
300 
3 50 
400 
4 50 
500  
5 50 
600  
6 50 
700  
7 50 
800  
8 50 
900 
9 50 
10 00 
12 00 
14 00 
16 00 
18 00 
20 00 
22 00 
24 00 
26 00 
28 00 
30 00 
32 00 
34 00 
36 00 
38 00 
40 00 
42 00 
44 00 
46 00 
48 00 
50 00 
52 00 
54 00 
56 00 
58 00 
60 00 
62 00 
64 00 
6600 
68 00 

0 01 
0 01 
0 01 
0 01 
0 01 
0 02 
0 02 
0 02 
0 02 
0 03 
0 03 
0 03 
0 03 
0 04 
0 04 
0 04 
0 05 
0 07 
0 08 
0 09 
0 09 
0 10 
0 11 
0 12 
0 12 
0 13 
0 14 
0 14 
0 14 
0 15 
0 15 
0 15 
0 17 
0 17 
0 21 
0 17 
0 23 
0 23 
0 23 
0 20 
0 21 
0 22 
0 23 
0 24 
0 23 
0 23 



TABLE B-2c 
PUMPING TEST DATA 

TIME/DRAWDOWN 
WELL 12191 

Time (nun) 

70 00 
72 00 
74 00 
76 00 
78 00 
80 00 
82 00 
8400 
8600 
88 00 
9000 
92 00 
94 00 
%00 
98 00 
100 00 
110 00 
120 00 
130 00 
140 00 
150 00 
160 00 
170 00 
180 00 
190 00 
200 00 
210 00 
220 00 
230 00 
240 00 
250 00 
260 00 
270 00 
280 00 
290 00 
300 00 
310 00 
320 00 
330 00 
340 00 
350 00 
360 00 
370 00 
380 00 
390 00 
400 00 

Drawdown (ft) 

0 24 
0 25 
0 26 
0 26 
0 27 
0 27 
0 28 
0 25 
0 29 
0 29 
0 26 
0 26 
0 27 
0 27 
0 27 
0 28 
0 29 
0 30 
0 31 
0 31 
0 33 
0.34 
0 34 
0 35 
0 41 
0 38 
0 38 
0 38 
0 40 
0 41 
0 41 
0 42 
0 43 
0 48 
0 48 
0 50 
0 51 
0 51 
0 52 
0 53 
0 53 
0 54 
0 54 
0 55 
0 55 
0 55 
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TABLE B-2c 
PUMPING TEST DATA 

TIMEIDRAWDOWN 
WELL 12191 

Time (mm) 

410 00 
420 00 
430 00 
440 00 
450 00 
460 00 
470 00 
480 00 
490 00 
500 00 
510 00 
520 00 
530 00 
540 00 
550 00 
560 00 
570 00 
580 00 
590 00 
600 00 
610 00 
620 00 
630 00 
640 00 
650 00 
660 00 
670 00 
680 00 
690 00 
700 00 
710 00 
720 00 
730 00 
740 00 
750 00 
760 00 
770 00 
780 00 
790 00 
800 00 
810 00 
820 00 
830 00 
840 00 
850 00 
860 00 

Drawdown (A) 

0 56 
0 57 
0 57 
0 58 
0 58 
0 59 
0 59 
0 60 
0 60 
0 60 
0 61 
0 61 
0 62 
0 62 
0 63 
0 63 
0 64 
0 64 
064 
064 
0 65 
0 65 
0 65 
066 
066 
066 
0 67 
0 67 
0 67 
0 68 
0 68 
0 69 
0 69 
0 69 
0 70 
0 70 
0 70 
0 70 
0 71 
0 71 
0 71 
0 71 
0 72 
0 72 
0 72 
0 73 
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TABLE B-2c 
PUMPING TEST DATA 

TIME/DRAWDOWN 
WELL 12191 

Time (mn) 

870 00 
880 00 
890 00 
90000 
910 00 
920 00 
930 00 
940 00 
950 00 
96000 
970 00 
980 00 
990 00 
lo00 00 
1010 00 
1020 00 
1030 00 
1040 00 
1050 00 
1060 00 
1070 00 
1080 00 
1090 00 
110000 
111000 
112000 
1130 00 
1140 00 
1150W 
116000 
1170 00 
1180 00 
1190 00 
1200 00 
1210 00 
1220 00 
1230 00 
1240 00 
1250 00 
1260 00 
1270 00 
1280 00 
1290 00 
1300 00 
13 10 00 
1320 00 

Drawdown (ft) 

0 73 
0 73 
0 73 
0 73 
0 74 
0 74 
0 74 
0 75 
0 75 
0 75 
0 75 
0 76 
0 76 
0 76 
0 76 
0 77 
0 77 
0 77 
0 77 
0 78 
0 78 
0 78 
0 78 
0 78 
0 79 
0 79 
0 80 
0 80 
0 80 
0 80 
0 81 
0 81 
0 82 
0 82 
0 82 
0 82 
0 82 
0 83 
0 83 
0 82 
0 77 
0 79 
0 79 
0 79 
0 79 
0 79 



TABLE B-ZC 
PUMPING TEST DATA 

TIMEIDRAWDOWN 
WELL 12191 

Time (min) Drawdown (ft) 

1330 00 
1340 00 
1350 00 
1360 00 
1370 00 
1380 00 
1390 00 
1400 00 
1410 00 
1420 00 
1430 00 
1440 00 
1450 00 

0 80 
0 80 
0 80 
0 80 
0 80 
0 80 
0 81 
0 81 
0 81 
0 81 
0 81 
0 82 
0 82 
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TABLE B-2d 
PUMPING TEST DATA 

TIMEIDRAWDOWN 
WELL 24193 (PUMPING WELL) 

Time (mn) Drawdown (A) 

0 
56 
105 
197 
236 
308 
352 
415 
473 
535 
5% 
655 
714 
784 
822 
910 
968 
1024 
1077 
1143 
1199 
1255 
1318 
1369 
1422 

0 
5 1  
6 3  
6 6  
7 

7 1  
7 2  
7 3  
7 4  
7 4  
7 5  
7 5  
7 6  
7 6  
7 6  
7 7  
7 7  
7 7  
7 7  
7 7  
7 7  
7 7  
7 8  
7 8  
7 8  
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APPENDIX C 
ANALYTICAL DATA 



APPENDIX C 

LEGEND 

- BNACLP 
DMETCLP = 
D U D S  - 
PESTCLP - 
METCLP - 
METADD = 

SMETCLP = 

SMETADD = 

SVOCLPTCL = 

SELCO 5022 = 
TRADS - 
VOACLP - 
VOA 5022 = 

VOA 5242 = 

- 
- 
- 

- 
- 

- WQPL - 

Litholoaical Units 

Qrf 

QC 

Q a1 
Ka 
Ka (No 
K1 
KI (ss) 

KI (cs) 

Analvtical Methods Codes 

(1040 1030 0041 510) (Apx C LEG) (3/9/9511 14 am) 

Semivolatile Organic Compounds BaseMeutrallAcid Extractables - CLP 
Dissolved (filtered) Contract Laboratory Program (CLP) Metals 
Dissolved (filtered) Radionuclides 
CLP PesticidePCBs 
Total (unfiltered) CLP Metals 
Total (unfiltered) additional metals to CLP metals 
Total (unfiltered) CLP metals 
Total (unfiltered) additional metals to CLP metals 
Semivolatile Organic Compounds BaseMeutrallAcid Extractable CLP 
Volatile Organic Compounds 502 2 
Total (unfiltered) radionuclides 
Volatile Organic Compounds CLP 
Volatile Organic Compounds 502 2 
Volatile Organic Compounds 524 2 
Water Quality Parameter 

Rocky Flats Alluvium 
Colluvium 
Valley Fill Alluvium 
Arapahoe Formation 
No 1 Sandstone of  Arapahoe Formation 
Laramie Formation 
Laramie Formation Sandstone 
Laramie Formation Claystone 





APPENDIX C 
LEGEND (contmuedl 

U 
W 
X 
Y 
* 

= 

= 

= 

= 

= 

Analyzed chemical was not detected above the sample quantitation limit 
Metals - post digestion spike did not meet control limits 
Open and defined by laboratory 
Radionuclides - chemical yield exceeded acceptance limits 
Metals - matnx duplicate analysis &Dot meet advisory limits 

A = Result accepted with qualifications 
A3 = Result accepted, but was estimated 
J = Estimated result due to outside holding time, improperly preserved, quality 

control parameter or outside control limit 

Analyzed chemical was not detected above the sample quantitation limit 
R = Rejected result 
U = 

V = Valid result 
VA = Valid result wth qualification 

(4040 1030 0041 510) (Apx C LEG) (3/9/9511 14 am) 
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